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DIAGNOSTIC TEST 


( 10 ) 


(II) 


Ibis diagnostic test is designed to help you to pinpoint the weak areas in your 
background. Sit aside 1 hour to take this test, Check your answers with those at (he 
end of the test. Then evaluate yourself 


DIAGNOSTIC TEST (BIOLOGY) 


The one which is present in all living things 
(a) Cell nucleus (b] DNA or RNA 

(c) Cell membrane - (d) Vacuole 

The mechanism of stomatal movement is related to the branch of Biology 

called 

(a) Taxonomy (b) Physiology- 

(c) Morphology (ci) Anatomy 

Maximum number ot species of living things on earth are 
(a) Algae (b) Fungi 

(c) Insects * (cl) Protozoa 

Variety among amino acids is produced due to 
(a) NH -2 group (b) COOH group 

(c) R group. (d) All of these 

Primary structure of proteins determines 

(a) Number of polypeptide chains involved 

(b) Bending of polypeptide chains 

(c) Amino acid sequence* 

(d) Coiling of polypeptide chains 

The one which is not a globular protein 

(a) Anti Rh-antibody (b) Enzyme 

(c) Myosin • (d) Haemoglobin 

An enzyme which converts a dipeptide into separate amino acids is an 

example of 

(a) Decarboxylase (b) Hydrolase & 

(c) Oxidoreductase (dj Transferase 

Cellular digestion is associated with which organelle 
(a) Mitochondria fb) Golgi bodies 

(c) Plastids (d) Lysosomes . 

The unicellular organisms ingest large molecules into their ,- v i , , t . 

from the external environment without previously digesting them ['in- 
process is called 

(a) Diffusion [b] Osmosis 

(c) Phagocytosis , (d) Plasmolysis 

Membranes of the grana are sites where 

(a) Oxygen is stored. (b) Food is stored 

(c) Sunlight is trapped,. (d) C0 2 is stored 

The simplest of oxygen producing photosynthetic organisms ue 

(a) Algae (b) Bacteria 

(c) Cyanobacteria. (d) Chlamydomonas 
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(14) 


(15) 


( 16 ) 


(17) 


(18) 


(19) 


( 20 ) 


(21) 


( 22 ) 


(23) 


(24) 


Wm " f v,ruses " re SynUl “j Lysogenic cycle 
w Ly'lc C,cle. | d )AB of these 

Mvropto’uJ have been included In bacteria because 
(a) Do not have a cell wall* 




(b) Are hetero trophic 

(c) Lack membrane bounded organelles 

(d) Reproduce by binary fission 

Yeasts reproduce asexually by forming 
(a) Asci (h) Basidia 

(c) Both a & b im; 

The one which can tolerate highest external osmotic pressure 
(a) Algae (b) Amoeba 


(d) Buds. 


(c) Fungi * 

Locomotoiy structures arc 
(a) Amoebas. 


(d) Bacteria 

not found in which of the following group 

(b) Zooflagellates 
W Ciliates (d) Apiconiplexans - 

The cell wall of oomycetcs is chiefly composed of 
W Chitin. (b) Cellulose 

0n ^ W) Proteins 

(a) Pt ° UstS are lncl “ d f d ‘" 

(c) Slime molds ] p ,^ * 

Pick the odd one out td) Planls 

(a) Psilophyton 
(c) CooJcsonia 

(b) Arthrophytes -Jointed 
it] Lycopods- Ground pries 


in 


t \ r\ * Ml 

a Sori - Indusium 
(c) Dichotomous - Vertn I ■ / 

Double fertilization ^ Uory 
(«) AH plants ° CCUrs 

W Gymnosperms 

Amphioxus is a 

(a) Chordate 
(C) Lower chordate 


(b) fihynia . 
(tl) Psflbtum 



H All seed plan I s 

laJAngiospemjs. 


(25) 


AduiVbhdsnZ! 6 , ' £! ^tochordate . 

(a) Ureter ^ ally Possess these ’ 

(c) Lung ruy ® functional 

ar* *** Sy jjs- 

(a) Chordata ^ ds lar va and radial vn m 1 

(c) Ecbinodermata * (b) rr„ 

Which of the following ar (d) [g C ra 

(a) Sponges e tri Plobla stl . emltl K>i*data 

c Hatyhelminfhes. (b) ^^“^oocloniateV 

[d) Av es a 
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(27) 


(29) 


(30) 


( 31 ) 


(32) 


(33) 


(34) 


(35) 


(36) 


(37) 


(38) 


( 39 ) 


'Spiral '°" OW ‘ n8 ° CCUrS anaer ° b » respiration l», not in aooWc 

(a) Release of COa 
03 ) Reduction of NAD 

(c) Formation of ATP 

(d) Production ot ethanol from acetaldehyde - 

mich oi the following is the empirical formula of chlorophyi] ■ b 

a C 55 H 70 O 5 K 4 M g (b) C 55 H 73 O ti N,Mo 

(c) UsHToOsN^Mg - (d) CssHTaOsNiMg 

OW many moles oi carbon dioxide are produced by complete oxidation of 
one mole of puruvic acid? 

(b) 2 
(d) 6 


(b) Detritus 
(d) Small crustaceans- 
alter the previous meal. 


(a) 1 
m 3 > 

Tlie food of hydra consists of 
(a) Humus 

(c) Dead microscopic animals 
Hunger pangs usually begin 
(a) 2-4 hours (b) 0 _g hours 

(c) 10-12 hours (d) 12-24 hours * 

If a plasmolysed plant cell is placed in water, the cell will 

(a) Burst (b) Be killed 

(c) Be deplasmolysed. (dj Show no change in it 

The major constituent of blood plasma is 

(a) Protein (b) NaCl 

(c) Water » (d) Cholesterol 

All of the following veins carry deoxygen a ted blood except 

(a) Superior vena cava (b) Inferior vena cava 

(c) Hepatic vein (d) Pul mo nan' vein • 

The windpipe or trachea lies 

(a) Dorsal to oesophagus (b) Ventral to oesophagus ' 

(c) Lateral to oesophagus (d) None of these 

Scurvy and beri - beri are caused by the deficienc y of 
(a) Vitamin B and C (b) Vitamin B and D 

(c) Vitamin C and B o (d) Vitamin A and B 

Kangaroo rat most probably would be found in 
(a) Tropical rain forest (b) Tundra 

(c) Grass land (d) Desert . 

The greatest diversity of animals in the lake is found in which on ■ «i >, 

following zones? 

(a) Limnetic zone • MbPLittoral zone 

(c) Profundal zone (d) None of these 

What is the characteristic feature of consumers? 

(a) Autotroph (b) Heterotroph ' 

(c) Parasite (d) Saprophyte - 

What percentage of light reaching the earth is used in photwn mht 

(a) 25 % (b) 10 % 

(c) 5 % (d) I % . , . . . . 
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(Ij) Community 
0) Niche 


„ — in nitrification cx( r|ii 

All of the following a (b) Wilrasornonns 

(a) JVitrobocter j t p j\jj f) | these 

Sm^aSn" tewen 

the same 
(a) Ecosystem 

ta most^systfiim the greatest amount n[ ci in m !!« w 1 1 m r , 
(a) Secondary consumers l 1 '* I lerliivmes* 

[c) Carnivores (d) Decomposers 

(43) Which of the following rdalionship is NO I -m ■■ ■ |||: J ■■■' 

(a) Rhizobium and leguminous plants. 

(b) Marehantia sporophvte and gametophyte 

(c) Algae and fungi in a lichen 

(d) Mycorrhhtal fungi and tree roots 

(44) Animals with greatest number o! similmitirs ;tiv • 4 ■ 

|a) Phylum (b) Family 

(c) Genus* (d} Order 

(45) The one which is present In all m-robit nik*i n > 

(a) Cytohrome cV lb) Cytwhromr \* 

(c) Cytochrome (dj Cytiw hrnim* b 

(401 The structure which has been fnrmnl m juodiiu I It 

humans is 

S |5£> : fid Kust.tihi.m tiatie* 

(r) Middle c.ii (d) i ungs 

Tile first rukanaes appeared about v<-.„ i 

SaibSS' 



Ibrihe theory oi recapitulaUon 

Id. . 

Ssfisr ,n 

(.d Hypenlilorsirralrnu , 

(b) Cystic fibrosis, 

|c) Severe combined Ilium m. ll i..i 

(d) AIDS "imiimienclenry sy 

The one which can break one,, , 

(a) Ugasc enzyme V 1 *' ting w 

Restriction rnda nwh^ . j 1 '] 1‘rtnuse , „ vm , 

A genome Is Ml ATT ase , ,, 

jo) ApiWammr of an Indwidti ,i 

(b) Genetii b.maol lew rime,. , 

f- I f oil set ofgiw* ,,| rtlI **' ,rr » 

(fit Ail of I hen, 

i ■ p.’j Genes wi ! ! nol tie Com id it, 

S Mu M l( cell til worm ” ,M ‘ r " 111 u t «i 

'■ •<!* i ellf oi tho ( | 
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The red green colour blindness is sex linked recessive condition ::: "-o.v. 
A father with normal vision and a color blind mother would e\;>cv: :o 

produce 

(a) Color blind sons and daughter with normal vision 

(b) Sons with normal vision and color blind daughters 

(c) Color blind sons, colour blind daughters and daughters with, nnravd 
vision' 

(d) Sons with normal vision, colour blind daughter and daugh:eis w:;u 

normal vision 

(54) Winch one of die following stage proceeds mitosis during cel! cycle 1 

(a) Gi phase (b) S phase 

(c) G -2 phase. (d) M phase 

(55) Which one of following svndrome is the result ot mcionc non 

dvsj unction? 

(a) Klinefelters syndrome (b) 'Turners syndrome 

(c) Down's syndrome (d) All ol these . 

(56) Which one of the following is correct sequence o3 stages of pronluse 1 c 

meiosts 

(a) Diakinesis, diplotemg pachytene, leptolene. vgolono 

(b) Zygotene, leplotene, pachytene, diplotene, diakinesis 

(c) Leptotene, zygote tux pachytene, diplolone, diakinesis 
Ed) Pachytene, leptotene, diploleue. zygotene, diakinesis 

(57) In humans the number of tetrads funned during mitosis is 

(a) 23 (bj 46 - 

(c) O'/ (d) 1 

(58) The sequence of 3 bases on IRMA which is complement u\ to eondeu e 

mRNA is called 

(a) Gene (b) Anticodon, 

fcj Code (d) Codon 

(59) Which statement correctly describes the transcription ol i )A A 1 
[a) It produces another DNA molecule 

tfb) It produces mRNA 

(c) It is a semi conservation process- 

(d) It occurs at surface of ribosomes 

(60) The basic structural unit of a chromosome is 

(a) The centromere (h) INueeleosome k 

(c) Telomere (d) Histone 

(61) The first stage of development in which a cavity appears is liu 

(a) Neurula (b) Morula 

(c) Gastrula (d) Bias tula- 

(62) Exposure to low temperature stimulates plants to tin we i Hus , 

(a) Fhotoperiodism (b) Thermotropism 

(c) Vernalisation* J (d) Theniioregulalion 

(63) The cells present in testes and secrete testosterone are 

(a) Sertoli cells jj (b) Germinal cell 

(c) Interstitial cells v (d) Spermatocyte 

(64) The type of learning in which there is loss or decrease in tuspn i . t 
repeated stimuli 

(a) Imprinting (b) Habituation* 

(c) Latent learning (d) Insight learning 
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167) 


( 68 ) 


(b) MSH 

(d) Progesterone 


one which causes contraction ol wall of the uterus during and 7* 

birth 
[a) ADH 

(c) Oxytocin* ... 

The one which is a weed killc ^ NAA . 

(a) IAA , ,, 

(c) 2. 4-D [c[) 

Sleep movements are a type oi 
(a) Turgor movements' 

(cj Tactic movements 
The one that stores calcium 
(a) Sarcolemma 
(c) Sarcoplasmic reticulum# 

(69) Which one of the following is most likely to occur in an animal f.v.r::; 


(b) Growth movements 
Para tonic movments 


(b) Sarcoplasm > 
(dj Cytosol 


winter? 

(a) Activation of sweat glands (b) Dilation of skin blood vessels 
(c) Panting (d) Thermogenesis * 

(70) Sebum produced (rom sebaceous glands in a mammal helps in 

(a) Protection against micro organisms* 

(b) Temperature regulation 

(c) Excretion 
Id) All of these 
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ANJ2ieM EMA|0£l!m s or-sre:ciAi.izA T[ON; 

t ljvint' organisms. 

"Biology fc the scuniti ^ ' (ds: 'Bio' means 'life' and ■ 

Ue word Biology * compow.a ra w ^ 

distinguish living organisms from ncJ 
SJf* the important characteristics are metabolism, growth, 

MoSaT Hology deals with the structure of organisms the cells and the, 
organelles at molecular level. 

Environmental biology is the study of organisms in relation to their environmer 
Microbiology is the study of nucioorganisms which include Bacteria,, \;ns--, 
protozoa, and microscopic algae and fungi. 

Fresh water biology deals with the organisms living in fresh water bodies, afe 
with physical and chemical parameters of these water bodies. 

Marine biology is the study of life in seas and oceans, along with the physical r 
chemical characteristics of the sea acting as a factor for marine life. 

Parasitology is the study of parasites, including their structure, life cycle., mode : 
transmission, and host parasite relationship, 

Human biology is the study of man, including anatomy, physiology, evolution 
genetics, cell biology and ecological studies of human beings. 

Social biology deals with the social behavior and communal life of human beings 
lotec ology deals with use of living organisms, systems or processes 

manufacturing and service industries. 


(3) Gene ' I herapy. 



(1) I lean pniife • 


:s i 


LVSH\ 
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Chapter 1 


Introduction 


1UOH I Ml , VIS 

■ The elements whkh .ur used m iHnuudioii oi vanoua i hmiiu ,H m.' i • mid from 
n hich living organisnis are made ,i r e t ailed 1 Hot i len tents/* 

Out of 92 nulmallv occurring vhemiiul compounds, only 19 are found to be 

bioelements and out of these 1.6 only six bioctefYiCftte account for 99% Sf the totaJ 

mass ol human body. 


FORMULA 

ELEMENT 

PERCENTAGE 

OCHNCaP 

CHvgen (0) 

65% 

C ‘a Hi on ((. ') 

i a% 

3 Ivdrogen (t l) 

10% 

Nitrogen (i\ : ) 

3% 

{ alcium (( \ij 

2".. 

Phosphorous i. r ) 

] % 

KSOSMFe 

Potassium (K) 

0.35% 

Sulphur (S) 

0.25% 1 

Chlorine {Cl i 

0, 1 5% 

Sodium (Nal 

0.15% 

Magnesium {Mg) 

0.05% 

Iron (he) 

0.004% 

ZlMCu 

Copper {(_ ll) / Manganese 
(Mn), Zinc (Zn), Iodine (!) 

■ T jT - 'h r~ n T y-i ■ J—H rn t 

Traces 


Biological organization can be div ided into following levels: 


LEVEL 

DEFINITION 

features 

Biosphere 

FH- 

Part of earth inhabited by living 
organisms. 

Extends 8-10 Km both below and 
above surface of earth 

Ecosystem 

A community together with its 

no n- living sur rou nd i ngs . 

■» 

Largest unit, involving living and 
non-li>. ing components. i self 
sustaining) 

L ommumty 

Two or more populations of 
different species living and 
interacting in the same area. 

D v n ami c c o 1 1 ec t i on of o rg a 1 1 e % m s 
Changes more drastic in small 
communities. 

Population 

Members of one species 
inhabiting the same area 

Same species, Same area Same 
time, Same resources 

| Species 

Very similar, potentially 
interbreeding organism. 

Basic unit ol class ideal ion 01 
biological organization 

Multicellular 

Organism 

An individual living thing 
composed of many cell, 

Coordination is present he .a tV i 
different systems. 

Organ System 

Two or more organs working 
together in the execution of a 
specific body function 

Less dehnile in plants th.v,' 

animals 

Organ 

A structure normally composed 
of several issue types that form 
a functional unit. 

Less definite m p| an t>. p , ‘ 

animals. 
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Chapter 1 


Introdu 


Organdie 


A group of similar cells lh.it 

p prfbnn a specif ic function 

The unit of life. 


A sub- cellular structure that 
performs .1 specific 1 unction. 


Ceils simd.ti t lit! in .ij|\ 

l unclionalh 

Unicollul.tr organism with sinTT 
cell Multnvlhil.il or,'„iii|.i„, 

mam cells 




Micromolecules 

& 

Macromole cut us 


Akim 


A combination of atoms 


The smallest particle ol an uwirngt 
dement that retains the Owgen. 
properties of element 


Comparable to organ ol bod 

I ....... . 1 . . ■» m 


■ 1 . 

Loss number & kind 

prokaryote as oomp.mM 

on Lin ole. 


in 


1 1 


M ieromotoeules less moltvuti 
weight and mucromoliYiiLs ■, 
hu;lT moloeulai w eie’ 

tkd. . Jw 


Subatomic 
I ’article 


^ 

l 1\ d l ogon darlvn V i tr( n;i i u 


Particle that make up an atom 


Proton Neutron. Electron 


Molecular Level 

The atoms of different or same elements combine w ith each other through ionic 

covalent bonding to produce compounds, this stable form is catted a m, decide. 

Molecules with lower molecular weight are called micromotecnles e.c CO 
HjU, 

WUh Wgh moloeular weight called macromolecules like starch jnd 

■ tt* nmum " v c "■ 

molecule, cults Mat do not contain c and 11 loca'thct ! 

Organelles And Cell 

• 

Multicellular organism# consist e^SS^ 8 '' 

^■K-. most ot the fungi, i,| , nK \« 1 " ltm ‘ than °'W rt’II musth billions and 

* A " ^ganelle i s J , , ' S ^ an ^. 


anisms 

and most prolists 


An organelle Is sir. im * anil ^ la - 

mi ‘»dio„dria,w,,,:...^ Ur ". willl i« the cell (hat SSHpedS^ 

. 1 


athm the 


- AmngenM,, ' f "^“"creHculnm. 

: 

Population ' ' l> ^ IVa, er number and kind ^ |Vul , ’ r !’<"'ollc 
A population is a eroun of 11 , Membranous or, ■,mcll.- 

he same time. P livln 8 org nnisrn ( 

of same species hvate.l m ' '• 


,'o 
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Chapter 1 


Introduction 


< o m n n i n i 1 y 

'.I dilferr.Til if , (plan!/, and animals; living in Hit- samchabital form a 

i i immunity 

Any smaller 'lianjje in „ ample community can have n drastic and Inn;- lasting 

'-tie, Is, while H may he hardly noted in a larger and complex community 

It tome f 

A large regional r oirirrumity primarily determined hy < limatr is called a biomb 
• Bimiies are named on the basis of: 

Major plants: e.g., forest ecosystem, grass land ecosystem 
Major features of ecosystem: tropica] rain forest, temperate deciduous forest. 

Biodivcrsily 

Totcil number and variety of species m a place v> called biodiversity " 

Phytetic Lineage 

An unbroken series of species arranged in ancestors to dependent sequence wi»l. each 
later species having evolved from one that immediately preceded it is called phyJetic 


\ , 




f 1} Bioclemcnt with highest Percentage? 


(2j Brl ,k Mint Mi 1 i ( olijM . t 

f3) Inorganic molecules are micro or 
macro? 


J „ _ 

f4) basic .Irm Mrs! Inn i, 

life? 


IPD (p) sajn^fowiaiDfpj (£) (& f f , 


:vci u\u v 




ilH 

tK ,,_ 

jm* H" 


•+ * 


sr- 




r * J 
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QUATERNARY 


A * 

Mammals and Modern Plants 


^nm 


< 

cr 

LU 


pliocene 

MIOCENE 

OUGOOENE 

EOCENE 


^ I PALEOGENE 
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o 
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N 
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cn 

LJJ 


CRETACEOUS 


JURASSIC 


triassic 


j- 5^-, 


- -* 1 > j* 4 


' / 


55 




In-fi . 

i _r _* _i _ 


Reptiles and gymnosperms 




225 , c dc ::: 


o 

o 

N 

o 

tu 


£ 


PERMIAN 


CARBONIFEROUS 


devonian 


Silurian 


ORDOVICIAN 

Cambrian 


^.^Phibians and lycopod-s 


Z 

< 

oc 

GO 

£ 

U 

UJ 


^^oterq^oic 

ARCHAEN 



145 OOC CO ' 


Hl 9^er invertebrate 



- *% 


G 


Sjf 


Primitive 




lf i venebra{ es 


and algae 


Arc fiaeotj acte 



ria 


■i -i o j 


non 


570.000.001 

945. Of > ' | 

1.32C.0C. OC 
1.735,000 
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Chapter 1 


Introduction 


BiO LOGIC AL METHOD 


Biological sciences have as set methodology and it is Eased on iwperimcnt il ininur 
• Eol lowing are the componen ts u f biologica 1 meth od : 
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Food Production 


■■ 


BLoiogy 


Disease Control 



Protection & 
conservation of 

environment 


Better varieties 


Selective breeding 


Transgenic plants 


Cloning 


Pest control 


IDM 


Hydroponic culture technique 


Chemical method 


Biological control 


Crop rotation 


Preservation 

(Pasteurization) 


Preventive Measures 


Vaccination/ Immunization 


Curative Measures 


IDM 


Antibiotics 


Radiotherapy 


Chemotherapy 
Gene therapy 


Non Living environment — Pollution control (Biorcmecifi ■" 


L'vng environment — Protection of Endangered Spe* 


Protection of £ 

Production ^BJBtS ERVATION 

jfiL Tl ^ L _ 






r [ r i ‘ 


x-- ■ 


Production 

Principles of Genetics *> 
genetic engineers h-,,, . using vartr> 

Transgenic plants are ° ped ne ^ and bZ techni( ? ues of genet 

and thus are mom A e Plants con taint etter varieties of food iien 

,^ e ** *** to dC^I^ign DN A incorporated |! 1 ‘ 

have desirable chara!iyWW topstudywor 
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t lor 

• I 
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* C 
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* 1 

c 
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Introduction 


l ivdroponk cu: :ure technique :> n technique which is used to lest u ho thei a certain 
r.utr.eru i> essentia! :or the grow :h and su;\ real of riant or not 


Cloning 


Production o: geneticalh identical copes of organisms celts bv asexual 
reproduction beaded cloning 
I : :i a : ec hn e 1 o c \ use d ; o r a c '. : : e v : a a c i 1 a e : i i c a an s 

A coll or an individual and ad ::> asevualh produced oastnan.; is cad led a clone 
The nrst organism being cloned w as a sheer 

Human cleninc. w hich arns to >or\ e as transplant donor source is a, Croat 

e on tro\ ■ ers v th roi : c h ou t 1 h e \ v o - 1 d . 


Protection 

■ Chemical fungicides and insecticides pesticides can be used 

* Disadvantages or cheuucab are toveuv problems :n human beings environmental 
pollution and insect resistance 

* The method by wmch pests are destroyed rv using some living organisms that 
compete with or even eat them up is called biological control 

* Advantage is that hazards of chemical pesticides are not there in biological control. 


Preservation 

Easieirizaticm is a technique, dev eloped by Louise Pasture, is used tor 

milk and rrulk products, 

DISEASE CONTROL 

Three prong actions is usually taken against the disease control 


preservation ot 


Preventive Measures 

lltese are employed befoij* the occurrence of that das 


ucpatttc u t- * sease, e.g.. against AIDS and 

HEPATTIS, by preventing oneself trom contaminated needle prick, contaminated blood 

transfusion, sharing of surgical blades and other instruments. ■■ 


Vaccination And Immunization 


Ot a :uc 


• ** ° f vernation and d. , . , , 

trom vacca a Latin name tor cowpox pus. | 

• Number of the diseases can be controlled by vacrin iHon ,> ■ ■„ • 

tuberculosis, polio, Hepatitis A and B. ' ' ' 

• Small pox has been totally eliminated from the world 


Drug Treatment 

• Drugs like antibiotics are used to kill bacteria; however 

develop resistance against various antibiotics. llL ' ' LUtt ’ r:a * ■ 
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^ncer. Cancerous part is exposed to short 




. 3S^« ri “r*'^ the cancer ' ! l 2 ^ ‘ 1 m ™ LVn ^„ 

. fWfcEt aPy » ala0 . U8 "-.T. the patients at regular interval whteh can d J 


cancerous as well as n«n“l ■ ^ (hc dcfcct ive genes by isolating the 

Gene therapy is a host ‘ through bone marrow cells is called gene thor flpv 

g6ri6 suci S 


!- : l| 


Mn rnN qpp yATTnN OF ENV I RONMENT 

t, by adding 1(nv , 

• Si" c"nic industrial waste and harmfut chemicals dta* i; 

atmosphere in rivers and other water bodies. 

. Heavy metals like lead from automobiles, chromium from tanneries are 

havoc to man. ...... 

. Removal or degradation of environmental pollutants or toxic materials by living 

organisms is called bioremediation and can play a vital role in prevention oi 
environmental pollution. 




(1) Deduction is made after? 


(3) Control of aphid by wasp is? 


(2) Proved form of theory is? 



(5) Which technique is used by 
astronauts to grow vegetables? 


(4) Is vaccination preventive or 
curative measure? 



^nino oiuodoapXH (g) 

sisomodAH ( ] ) 
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• — VALUES 


* Property 

Value 

Oxygen 

65% 1 

, Carbon 

18% 

Hydrogen 

: 1 0% 

Nitrogen 

3% 

Calcium 

2% 

Phosphorous 

1% 1 

Potassium 

0.35% 

Sulphure 

1 0.25% 

Chlorine 

0. 15% 

Sodium 

0.15% 

Magnesium 

0.05% 

Iron 

0,004% 

Total Number of Bioelements 

16 i 

Number of species currently known to science 

2,500,000 

Insects 

53.1% 

Vascular plants 

17.6% 

Animals other than insects 

19.9% 

Fungi, algae, protozoa etc 

9.4% 

Estimated number of species on earth 

5-30 million 
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Introdu 


1. 


2* 


3 . 


4, 


6 , 


7 . 


8. 


9 , 


SE 



10 , 


Which character di 

( a) They Uvem the 


fferentiates living things from non- living organisms? 


■ J UDO n by the same environment 

(b) They are actedch ^ complex, made ot one or more cells, ^ 

(c) They are highly organic 
contain genetic material. 


(d) Both a and b. 

The study of fossils is called: 
(a) Environmental Biology. 


(b) Historical biology 

(c) Palaeontology . < d > ^ bi0 ‘°®'. , 

The experiments on DNA molecules in chromosomes, for knowing the baas 

of inherited diseases are conducted by: 

(a) Molecular biologists (b) Microbiologists 

(c) Freshwater biologists (d) Social biologist. 

Synthetic insulin from pork was formed by which technique: 

(a) Parasitology (b) Social biological techniques 

(c) Biotechnology (d) Both a and c 

The branch of biology which deals with the study of social behavior aid 

communal life of human beings living in any environment is called; 

(a) Environmental biology (b) Social biology 

(c) Human biology (d) Both band c 

Out of 92 naturally occurring chemical elements, how many are considered . 
bio- elements: 

(a) 06 (h\ u 

(C) 26 j, Jg 

Oxygen accounts for % 0 f totals human body mass: 

(c) 10% (b) 18% 




(d) 03% 


The iit 

covalent bondine to r nrn^ ementS comBine with each other through u’ llK 
(a) An organ UCe Com P°vmds / this stable form is called: 

(c) Tissue (b) A molecule 

Which one is a micromolecule? ^ Both a . 

(a) Polysaccharide 

(c) Hemoglobin (b) Protein 

A structure formed by eroun* < . ( d ) ATP 

undies performing sim j l f ° Sir nila r cells, organized ini 
(a) An organ ™ nct, °ns ls called 

W A Tissue (h\ 

W An orsianiMii 


dr 


iS t 


1 1 


,-l^ ! 
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13 . 
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15 . 
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17 . 
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In animals coordination is achieved by means of 

(a) Respiratory system, (b) Nervous system 

(c) Endocrine system (d) Both b and c. 

t. -[nap of living organisms of the same species living in the same place at the 
same time is called 

(a) Community (b) Population 

(c) Ecosystem (d) Biome 

Different species of plants and animals living in the same habitat is called: 

(a) Population (b) Community 

(c) Biome |d) Habitat 

A large regional community primarily determi ned by climate is called: 

(a) Population (b) Community 

(c) Biome (d) Habitat 

The concept that various organisms dominated this planet during various 

geological time period, and thus placing organisms in a time sequence, came 
from the studies by 

(a) Environmental biologist (b) Paleontologist 

<c> Marine biologist (d) Social biologist 

It is possible to date the rocks by comparing the amount of specific radioactive 

isotopes they contain, Which of the statement is correct in this respect: 

(a) Older sediment layers have equal amount of these radioactive isotopes ..s 
that of the young ones. 

(b) Older sediment layers have less amount of these radioactive isotopes as that 

of the young ones, 

(c) Older sediment layers have greater amount of these radioactive isotope-. 

compared to the young ones. 

(d) Older sediment layers did not have these radioactive isotopes 

An unbroken series of species arranged in ancestors to dependent sequence 
with each later species having evolved from one that immediately preceded 

is called: 

(a) Biome _ (b) Phyletic lineage 

(c) Community (d) Population ° 

Biological sciences have a set methodology and it is based on 
(a) Experimental inquiry. (b) Esthetic preference 

(c) Philosophical ideas (d) Imaginations 

A series of hypothesis supported by the results of many tests is called 
(a) Scientific law (b) Theory jo 1 ? pf? 

h (d) Deduction 

Which one is not correct fora productive theory? 

(a) It is predictive 

(b) It has explanatory power 

(c) It discourages suggestion of different hypotheses. 

(d) None of these 
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Conclusion of * 

(a) Scientific hypothesis 



work u«er t>e«mea ^ 


(a) Scientific ny F — (d) Productive theory, 

‘bLSS 11 hwe W dev«loped now and beiler varieties of food lie** by 

winch technique. Hydroponic culture wh 

(a) Pasteurization ; ' - , \ ctt cnnjq U[ . 

y Generic engineering (d) Bio ogical a.,n[rol ted lnu , ' 

Production of genetically identical co pi es of organisms/ cells by , Sc , 
reproduction is called 

(a) Mitosis < b > Replication 

(c) Cloning ( d ) Biological control 

Astronauts may use which technique to grow fruits and vegetables 

(a) Tissue culture techniques (b^ Cloning 

(c) Pasteurisation (d) Hydroponic culture technique 

Which statement is incorrect for pasteurization? 

(a) It is used to preserve yogurt and milk 

(b) It was developed by Louis Pasteur. 

(c) It involves heating the substance at high temperature for just few sec. 

(d) It can be used to preserve vegetables & meat. 

What is the mode of transmission of Hepatitis virus? 

{ ? ^ ros °l (b) Parentral (via blood) 

(d) Unknown 

^ C0 " ,ro, ' ed by 

(c) Diabetes (b) Cancer 

Vaccine was first developed by ^ ^ 

(a) Louis Pasture. y 

(c) laber Ibn I layan ( b ) Edward Jenner 

Which disease has been m»,h . (cb Aristotle 
vaccination? V eradicated from the world because of eni v 

(a) Measles 

(c) Smallp 0x (b) Polio 

tbe following stiio ■ ( d ) Hepatitis 

[u ^ ey are «sed against ™ incorrect about antibiotics 7 

^ Jey are alway s X™ 00r g a nisins 

(c) They are used in a Ve a S ai nst bacteria 

W) They are derive/^ 5 ® like tuberculn,- , 

Which treatment bactetia Q sis and pneumoni.i 

(a) Antibintir u, * S lns htuted j n , J " 

' n P^ien,: 

*** (W Radio the rop\ 

W) None of these 
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Introduction 


Which statement is incorrect for cloning? 

CO lhe >hk Ions of a fertilized egg is replaced by the nucleus from the cell of a 
hilly developed individual. 

(b) 1 )iviHion of a single egg into one or more separate embryos. 

(e) 'l he individual is the mirror image of the parent organism 

(d) It involve methods of sexual reproduction 

Removal or degradation of environmental pollutants or toxic materials by 
living organisms is called 

(a) Integrated disease management (fa) Hydroponic culture technique 

(c) Pasteurization (d) Bioremediation. 

Which one of the following is not a viral disease? 

(a) Cowpox (b) Mumps 

(c) Tetanus (d) Smallpox 

In human body 99% of total mass is formed of 
(a) 16 bioelements (b) 12 bioelements 

(c) 10 bioelements (d) 6 bioelements 

Biological organization is 

(a) simple (b) advance 

(c) complex . (d) highly complex 

The arrangement of __ speaks of the division of labour within ceil 

(a) Molecule (b) Subatomic particles 

(c) Atoms (d) Organelles 

Communities are collection of organisms 

A) Static (b) Dynamic 

(c) May be static or dynamic (d) None of these 

The number of species of organisms currently known to science is 

(a) 3500,000 (b) 3,500 

<c) 2,500,000 (d) 2,500,0000 

Which of the following is the correct sequence in the biological method? 

(a) Observation -4 hypothesis 4 law -*> theory 

(b) Observation -4 hypothesis^ deduction -4 testing of deduction 

(e) Hypothesis *4 observation-^ deduction *4 testing of deduction 

(d) law-4 theory *4 deduction-4 observation 
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Biological Molecules 


1_N IRQ DICT ION TO BIOCHEMISTRY 

tech™" f “° 8y ' WhiCh ** ** lhe ** ofchtmical compounds/ 
r T nilC,li processes in «* living organisms. 

y ml mica] compounds arc of two types: 

• Organic e.g. Carbohydrates, proteins, lipids. 


S.No. 

Chemical Components 

% Total Coll Weight 
Bacterial Cell Mammalian PpII 

1., 

Water 

70 

IHB1B 

2. 

r*. 


Proteins 

15 

18 

3. 

Carbohydrates 

3 

4 

4. 

jn 

T ■ i 

Lipids 

2 

3 | 


dna 

1 

0.25 

6. 

rna 

6 

1-1 

7. 

Other organic molecules 
(enzymes, hormones, 
metabolites) 

2 

2 

8. 

Inorganic ions 
(Na^\Mg^C1\SCV 

etc) 

1 

I 


All the chemical reaction taking place within a cel! are collectively called metabolism. 

Metabolism 

Anabolism Catabolism 

• Reactions in which simple substances Reactions m which there is breakdown of 
are combined to form complex one. complex molecules into simple ones 

• Anabolic reaction require energy. They common ty release en ergy 

• Different organic compounds are mterconvcrtable, for example'’ imerconvers ou m 

carbohydrates protems and lipids m a body and is an example of coordinated catab^ 
anabolic reactions. iina 

tMORTANCE OF CARBON 

• Carbon is the basic element of organic compounds. 

• Carbon is tetravalent and thus can combine with four atoms or radicals The h, , ,. 

formed are arrai^^ s^bincitrically in a tetrahedron. ‘ s 111 ' 

Carbon atom can combine mutually forming stable, branched or un branched chains or rim 
Covalent bond is formed when two or more atoms complete their shells bv 4 ■ 

Large organic molecules c.g., cellulose, fats and proteins are generally ii 
in water hence they form the structures of cell 

Small organic molecules c.g., glucose, amino acids, fatty acids etc sei 

energy or a subunit to form macro molecules. 

ATP is such an unstable small molecule that it is immediately broken dm. „ 
in cellular respiration. 


* 

* 
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Cl 


Bo nd i omi' 


skdcion of organic molccnk- 



C’O link provuks 
stability to 
eafbohvdfjit^ 



c 





C H link is potcniLii 
source of enere\ 



l M PURI wt i OF VN vn K 

* U arr: it ,i_ *c moil ufiunJ.jn/ (Oiiift)um/ :n ,il! Olgafli^iTlS 

* 'I bem: ial rcjctuw + 1 • r ; . c 1 c pru , nee Ot water 

* a i , Ay <i/r*i/njv , ^ v 

* it ^ a o t>w\i tv a run MirnW r 'caelum like photosynthesis 

* i'e* \*tt ironiM iti n (hncTcrj organisms 

* Human iiuur* conijm i W : w iter m bone ceils ind S5 m hr un 

Srthrnt Pro p e r l ies 

; “ z *". 1 Hai uh iunccs duc » *. *?«* m ^ 

„r;r T C U 0CCW ln ‘**t uc,Hls media even cn/vmes - 

cm i r or men l kmt mnltMjks mm* tomtomh and v , n \ ' k 

iw(h other molecules and ions wken m sol m ion, * ' m ° fC lavt>rahIc 

* Molecule* which ere imc;faA/f in {or . . 

help lo mamtam (iKmbtAnc^ which nun ^ ar orgunic molecules 

Ilex (apartl? htnakc lon, l’ jn '^' m Ihc cell 

* *«w r*/*ari efwmitr is (he num u , 

Ig of water from IS to Iff t> called ■«,«.. ^ . 008 TCt *' ,,rcd miu* the u 

. Wakr hu prat ab . Clone 

- i,r “ - ' tai » - 

. Amount of heat absorbed when l» of „ _ . 

heat of vaporization CT cl Ganges from Hounl i 

. Specific heal or wponzation of *$**■, " 

m Ev jporation ot only 2 ml out of l in. f l( 1 ui ^ 

l*C. "Wlowcrsthe ( Cmper t . 

. The advantages of high heat of vaporiiai )0n 0 f ' 

plants and animals >( w ater , s lhat 

IoflLtloo Of water r ' ,nhk ^ 

* [1.0 ? H'+OH It is a reversible reaction. 
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* At 25 C the concentration of each 1 1 and OH ions in pure water is about 10 7 moles/lit . 
9 \ I and OH ions take part in many reactions that occur in cell. 


Protection 


• As a lubricant against friction, e.g., tears protect the surface of eye from the rubbing of 


* Carbohydrates literally mean “hydrated carbons”, also called “Saccharides” (derived from 
Greek word Sakcharon meaning sugar). 

* They are composed of C, H, and 0, 

* Chemically they are defined as “poly hydroxy aldehyde or ketones or complex substances 
which on hydrolysis yield poly hydroxy aldehyde or ketone subunits." 

* Their general formula is C. (H 2 0),, 

* Simple carbohydrates are the main source of energy in cell. 

* Some are the main constituents of eel! walls in plants and microorganisms. 

* Examples are cellulose of wood, cotton and paper, starches present m cereaK uoi mV., 

cane sugar and milk sugar. 

* Their main sources are green plants, which produce them by photosynthesis, l-'wn - 
other compounds of plants are synthesized from carbohydrates. 

* Carbohydrates combine with proteins and lipids to form glycoprotein ^ »/■,-, • 

respectively, 


eyelids. 


A fluid cushion around organs that protect them from trauma. 




%agc of carbohydrate in a bacterial cell out of total 
cell weight is 




link is peptide bond for formation of 


proteins. 

Most abundant inorganic compound of a cell is 




7 


* 


4. Human bone cells contain % water 

5. Heat of vaporization of water is 

6. Out of polar and non-polar molecules 


is 


insoluble in water. 






CARBOHYDRATES 
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Feature 


Co mmon Name 
Taste 

Solubility in 
water 
Hydrolysis 


General 

Formula 


Monosaccharides 


Simple 5 iigars_ 
Sweet 
Easily soluble 


Oligosaccharides 


Can’t be hydrolyzed 


(CH 2 0}n 


Classification 


On base of number 
of carbon atoms e.g. 
trioscs, tetroses, 
pentoses etc. 


C omplex sugar 
Less sweet 
Less soluble 



Can be hydrolyzed 


Polysaccharides 


Most complex sugars 
Tasteless 


Insoluble and high 
molecular weight 


Can be hydrolyzed 


(CHJAh 


On base of 
monosaccharides 
released during 
hydrolysis e.g, 
disaccharides, 
trisaccharides etc. 


Monosaccharides 


On base of structural 
complexity & 
relation e.g* starch, 
glycogen, celluto.se 
etc* 



Aldrf group. 


CHO 


HCOH 


CH 2 OH 


CHiOH 

Glyceraldchydc 



In 


3 - 7 r 


ATOMS 

type 

3 C 

l noses 

4 C 

Tetroses 

5 C 

Pentoses 

6 C 

Hexoses 

7C 

Heptose " 


TORMULa 


Dihydroxy acetone 

re found. 


■p— — Uinvtlroxv;„,..t, „ 

-ph^siimjidyrRN^ 

_peptolo<;p 



I tiepiose | C.H.TT - -yp^u, i ri 

monosaccharide fcnmtiirTTiT^T^TTr; — ^ 

Rjbose forms a five cornered ring called lit m So ^°^ 
Glucose forms six cornered ring called JL‘ °^ ,rt,tt °se in So] ,..' 
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Glucose 

sunlight' ^ r °^ UL ' e ^ m = Teen pl an 'S v ia photosynthesis which consumes energy provided hy 

■TyntheMS ot 10g of glucose requires 717.6 Kcal of solar energy, which in turn is stored in 

glucose molecule and becomes available in all organisms when it is oxidized in the body 

• Our blood contains 0.08% glucose. 

• Starche * - ceUu!ose - and glycogen yield glucose on complete hvdrolysis. 

Oligosaccharides 

Inose oligosaccharides which yield two monosaccharide on hydrolysis arc called 
disacchandes and those yielding three are called tmaccharides. 

• The covalent bond between two monosaccharides is called glvcosidic bond 

• Maltose, sucrose, and lactose all are disaccharides. 

• Sucrose (cane sugar) on hydrolysis releases glucose and fructose (both monosaccharide and 

reducing sugars). 


Glucose - Glucose 
Glucose - Galactose 
Glucose + Fructose 


-> Maltose 


-► Lactose 


* Sucrose 


Sucrose has the molecular formula C 12 H 21 , 0 {1 



t I r ,ni I 


Polysaccharides 

* They are formed by many mono saccha ri dc umts lin kec I by g I y e t jsrdic ho n 1 1 s , 

* Starches, glycogen, cellulose, dextrin, agar, pectin and ehitin all are polysaeclurides 

Classes Of Polysaccharides 


Feature 


Starch 


en 


■ *r> i 


Organism 

Plants 

Animals 


Location 

Fruits, grams, seeds. 

tubers. 

Liver & s&IvtaT 
muscle, 

1 _ 

CVJJ wall 

Main function 

I— 

Main source of 

carbohydrates for 

animals. 

( hicf Murage Imm m 

an i trials 

'-Tam o >i i : • • ,i 

cell ■ a f] r,i i,|.i j 

Result of hydrolysis 

Glucose mbleciiles 

( iiutost moleaili . 

Glucose molecules 

Solubility 

Soluble tn hoi water 
famylopeciin are no!) 

In sol u hh 

1 1 o' hi', iti i k j 1 1 1 > 

Iodine test 

Blue colour 

Red crj 1 r h i r 

1 ' ■' ■ ll nil * , 



f 

- — 




A- . 


1 
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UnbranctK 
Sol uble in 


Insoluble in hot 


Struct^ 

SobMiS 

Glucose 


_XL oj^cfix 

Branched chain 


Cellulose , n f cellulose. 

, Cotton is a pure lorm tive tracts. 

. „ u not digeacd m hunwn digests 


l.IPIDS 


: "• «*«* ite e,her - *** *«- 
. £k££htf care makes them best suited to be a s,n,m,ral ampmrn 

membranes. ^ c i i 

. Lipids store double the amount of energy as compared to same amount oi cail< 

because of high proportion of C-H bonds and very low oxygen. 

• May act as insulating layer e.g.* waxes in exoskeleton ol insects, and cutin ^ 
additional layer on the cuticle of epidermis of some plant organs. 


Acviulvcerol 

* 


llu i \ are composed ot glycerol and fatty acids e.g., tri acyl glycerides or neutral hp ch- 
emically they are de lined as esters of fatty acids and alcohol. 

and y \vaLr^r UU ^ pro( * UCec * as a result of a chemical reaction of an alcohol 
a ualcr molecule is released. 


C.H 5 OCOClh + HtO 


* 

* 

« 


||Q 

5 St & ioub « bond ate catted * 

b 2*2T? takk >»~l are ctw «**• 

Suuwu ‘ ?' • ac,ds ar = straight d Unsatur <“ed fatty acids. 

number of c a i„^ acid8 . in organic soi”f > \ h ' IC m plauts llie y arc ringed or ' '' 

Phospholipids, lhe ’ r chains. Cms and tl »eir melting points inn k 1 ! 

^ tpids «« cnnskfcredbS* ° f Upids > ate the ba v • • ,-e^m 

Pfits containing uhc?n Cr S0IJrc e of Slc s ^ ruc tural componen i 

be ’ l “««W fatty , tea catbobydratcs ualJiii 

toon, 


^containfeg re Usually li quid ;U RH)li! ; 

A ^M are solid 9 , fatt * a cid s are , , 

sol >d at room temper; 


of ccl 

and prut-' 1 1 


ft 


i urn 


Waxi?: 

. Tl 

an 

* n 


rhosp 

* II 

* n 

* pi 


Ter p> 

rhey i 
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M osi of the plant fats are liquid. 

Both the tats and oils are lighter than water having specific gravity of about 0.8, 

Waxes 

* 1 hey act as protective coating on the fruits and leaves and thus protect them from water Joss 
and abrasive damage, 

• 1 hey also provide water barrier for insects, birds and animals such as sheep. 


Phospholipids 

They are the derivatives o f phosp It atidie acid. 

They are frequently associated with biological membranes. 
Phophaiidyicholme is one of its commonest examples also called lecithin. 


* 

* 


-b 


Terpenoids 

They are made of simple repeating units called isoprenoid units 




L The main source of carbohydrates on land .ire 



2 , 


carbohydrates cannot be hvdroh, , d 


3, Out of ribosc & fructose, which one is pen lose 

7 


4, 


is pure form of eel lu In sc. 


5. Specific gravity of fats & oils is 

6. Phospholipids are derivatives of 

7. All li pi ds are noivpo ! ym ers ex c ept 
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— Proteins 

t | ie most abundant organic compounds found in cells, comprising 0ver jJ 
their total dry * e |gkL Q < '"‘ l !> 


EXAMPLE 



3 Y JT «| r a 1 p JHJ * W ■ fl k f H ■ 1 I lb k AJ 

^^B SSlSctidns and control whole melab "sn^jy? 

c<> nlroi btK] y ac»vittesT " 

T^ ffiernrotcins that transpo rt Q ; , C0 3 , lipids etc. — 

~pd^d the body aeainsTpathogcns. 

•prevent los s of Wood after injury. 

n.i u . mrtv^rnpnt nt chromoson 


•p-^«t in w of blood alter injury. 

Helps in movement ot chromosomes during cl 11 dump ; ; 


no Acids ,, „ 

About / 70 amino acids have been found in cells and tissue.. 

Out of 170 types only 25 are constituents oi proteins. 

Most of the proteins are however made of 20 types ot amino acids, 

ic Structure Of Amino Acid 

— 


cm 

A Typical Amino Acid 


H 


H-N 


Amina 

Group 


H 

c 

R 

Side Chain 


o 


c-oh 


\ 


Carboxylic Acid 
Group 


U curb on 


Amino acids link together to form a polypeptid 


e molecule. 


H ^ 

Vc-</ 

H 1 \ 

H 


0 H T A 

H~c-e 

0H H A X OH 
n 


H 


H H 0 H 


H 


H 




N C— C-'N— c— C 



H ‘ 


l 

H 


\ 


OH 




In this figu re -Oi r n f „ , 9 ^ c ‘ ne a nii no acini removed from two 

M «‘h er amino add oft '° '° rm a W** bond 

e, Msmg Water ^ f Je ammo acid combines with U •' 

0rn Hng C-N link called pi'/uid 


rttfl 4 


A 



o 



Chapter 2 


Biological Molecules 


* Two amino acids combine together via a peptide bond to form a dqx'pr ! ■ 1 r 
Glycine form gfycylalanine. Similarly in, tetra and peni ipcpiule . • m « on M 

Structure Of Proteins 


rl 11 f ’ 

f# I * -dr 


Fhcrc arc four levels of organization of proiyi n mulct u]e-.. 


FEATURE 

PRIMARY 

SECONDARY 

TERTIARY 

QUATERNARY 

Information 

Number Sc 

sequence of 

ammo acids 

Coiling 

Bending & 

folding 

Aggregation 

Bonds 

Disulphide 

l 1 y Uro gen 

Ionic, 

Hydrogen, 

Disulphide 

j [ydp >pho L> ;c. 
Hydrogen, lor. ■, 

Example 

Insulin, ! Ih 

Alpha iidix 

Single chain of 
Hb 

1 lb molecule 


Primary Structure 

* F. Sanger was the first scientist who determined the sequence of ammo acids m a pro! 


molecule. 


* The sequence of amino acids m a protein molecule is determined by the order of nucleotides 

in the DNA, 


The size of protein molecule depends upon number and type of amino acids comprising el 





a chain — * 21 amino acids 

Insulin 

— ► 

5! Amino Acids 





8 chain ^30 amino acids 


Hb 


574 Amino Acids 



a chain > 141 x 2 amino acids 


[3 chain — ► 146 x 2 amino acids 


* A change in even a single amino acid, results in the failure of that protein, which may e\ cn 
lead to death , e.g. t replacement of Glutamic acid by Valine in Hb molecule results n 
formation of HbS, which fails to carry Oxygen, the characteristic of sickle cell anemia 

ultimately leading to death. 

Secondary Structure 

* a- helix and 0- pleated sheets are its examples, 

* a- helix is a very uniform geometric structure with 3,6 amino acids in each turn of the he! \. 

* B-pleated sheet is formed by the fold backs of the polypeptide. 


Tertiary Structure 

In aqueous environment, the most stable lertiary structure is that m which hydrophobic am 
acids are buried inside while the hydrophilic amino acids are on the surface of molecule 

Quaternary Structure 

Polypeptide tertiary chains are aggregated and held together by hydrophobic interne 1 ■ c 
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SESoff"*- 


Tertiary 


Secondary; 

Insoluble 

Non-cryst; 

Elastic 

Structural 


Soluble 


anixati° n 
aqueous n 


Crystalline 


Inelastic 


Crystal Nature 

Elasticity 

Role 

Stability 

Examples 


Functional 


Unstable 


Enzymes, anti 

hormon e s , hem o a 1 o l'- 1 n 


actin, myosin 


Silk fibers, 
fibrin, keratin 


Nlin.F.IC AGIOS ( DNA AND RN(a) 


. Nucleic add were first isolated by f.Mvtcfter rrom ruicrer ui ^ vu., 

* They arc called nucleic acid, since they were first isolated from nuclei and ai 

nature. 

* ATP is an imported nucleotide used as an energy currency by the cell. 

Deoxyribonucleic Acid (DN(a) 

* ON A is made up of four kinds of nucleotides namely d -adenosine 
(d-AMP), d-guanosine monophosphate (d-GMP) d-cytidine monophosphate 
thymidine monophosphate (d-TMP). 

Adenine 


Messenger 

• U takes ■ 
,imsno ac 
« U eons^: 

\\ 0.1 ids ’] 

1 rausfer 11 > 


Purines -^Double 


accorutn 

* 1 here is 
nwlecttU 

Ritn^ontal I 

• [: aft 


Pyrimidines 


► Thymine 


,mde Adenine Dinucleatide Wa, * ■ UraC!l 

ai ui hl l i l iiiijuh ujl 

e ' C data abou t the ratios of different buses pi 

'««r ofTHSA, them arc ab olI , mu 

1I ' WS In fluenia is the IW ° bjsc pairs of about 36 Angstrom i"> l! 
Veen Diffcrent l ° have the genome completely sc 


Fl’LVU^c 
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V mount ( >1 UN \ In Somatic Anil t arm ( VI K 


Tvne of cell 

Amount of DNA/nudeus In 
ideogram In Chicken 

Amount of DNA/nucteus in 
plcocram in Carp 

Red Blood ( ells 

2,3 

3.3 

1 Aver Cells 

2 . 4 

33 

kidnev Cells 

2.4 

' 3.3 

Sperm Cells 

13 

1.6 _j 


Ribonucleic Acid (RNA) 

RNA is a polymer of ribonucleotide. 

Types Of RN A 

There are three main types of RNA s. 


FEATURE 

mRNA 

tRNA 

rRNA | 

Function 

Takes message from 
DNA 

Transfers amino 

acids 

Formation ot 1 

ribosomes 

Length 

Single strand of 
variable length 

Length of 75-90 
nucleotides 

Constant length 

| Percentage 

3-4% 

10-20% 

so% 


Messenger RNA {mRNA) 

• It takes the genetic message from DNA in the nucleus to ribosome in the cytoplasm, where 
amino acids are arranged to form a specific protein molecule. 

• It consists of a single strand of variable length, which depends upon the size of lire gene as 
well as the protein for which it is taking the message. 

Transfer RNA (tRNA) 

• It transfer amino acid molecules to ribosome were they are arranged in a specific maimer 
according to the information delivered by mRNA to form a specific protein molecule, 

• There is one specific tRNA for each amino acid. So there are at least 20 kinds of tRN \ 

molecules. 


Ribosomal RNA (rRNA) 

• It act as a machinery for the synthesis of proteins. 

* It is strongly associated with the ribosomal proteins where 40 50 % of it ls p i ew: ! 


FEATURE 

DNA 

RNA 

Nucleotides 

Deoxyri bon ucl eo t i des 

Ribonucleotides 

Pentose Sugar 

Deoxyribose 

Ribose 

Nitrogenous Bases 

A, G, C, T 

A.G.r. U ' 

Physical Structure 

Double strands 

Single strain 

Location 

Nuclei, and in much lesser 
amount in mitochondria and 
c hi orop lasts. 

Nucleolus, nboso: es 
cytosol and m snudk 
amount in othci ;mi ; o; :v 
cell. 

Amount 

Constant in each cell of 
species 

Variable from cell . 

Role 

1 Icredity 

Protein syntlu-si ■ 
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( < >N-it k . a I i n vioij f i u s 



1 s\ tti ! U'u iii molecules^ Ivrli u 
.i' 1 conivigakd molck tiU- s 


ii'ig to different r ait gorics, usually combine togeth 



COMPONENTS MOI.ECULE ROLE 


v .ubohyduitos i fi oleins 

< jiycoprotcnr. 

( cllular secretion v. integral : 
oj biological membranes. 

Caibohvdiatcs 1 \ ipuls 

C ilycohpid , 

Integral component nf 

biological membranes 

Nucleic acid ■ Histones 

i 

NuL’h'uhisioriL- 

> 

Chromosome - Regulation ■ f 
gene expression 



are most abundant organic compounds, 
amino acids have been discov ered so far. 


L 

2. About __ 

3. During peptide bond formation OH is released from 

group. 

4. In alpha helix, each turn contains amino 

acids. 

5. Out of thymine & uracil, 

DNA, 


is not present in 


.is the first microbe to have the genome 


6 . 

completely sequenced, 

7, %age of mRNA out of all RNAs is 

8 ' . conjugated molecule forms chromosome. 


saoisiqospn^ (g) %^c ii \ 

Bpzuntfu, snundo^H (9) l! 3BJ fl (?) 9 C (fr) HOOD (0 i (j) su, aj o., d (/) : SJ aMsu V 
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VALUES 


| Property 

Value 

Kangc of water in different organisms 

65-89% 

Amount of water in bone cells 

20% 

Amount of water in brain cells 

s>% 

Specific heal capacity of water 

JO 

Heat of vaporization of water 

574 K cal /Kg 

Concentration of H' & OH' in pure water 

IQ' 7 mole/1 i (re 

Number of carbon atoms in natural monosaccharides 

3-7 

Glucose in human blood 

Q.08% 

Amount of solar energy required to synthesize lOg 
glucose 

717.6 Kcal 

Number of carbon atoms in fatty acids 

4-30 

Melting point of palmitic acid 

63 JC 

Melting point of butyric acid 

-SC 

Specific gravity of fats Sl oils 

0,8 

Number of carbon atoms in alkanes of waxes 

25-35 

%age of proteins out of total dry weight of body 

50% 

Total amino acids 

170 

Amino acids as constituents of proteins 

25 

Amino acids in most of the proteins 

20 

Amino acids in Insulin 

51(21+30) 

Amino acids in Hemoglobin 

574 (141 in alpha f 146 in bentj 

Proteins in human body 

10,000 | 

Number of amino acids in each turn of alpha helix 

3.6 1 

Position of nitrogenous base on pentose sugar 

1 

Position of phosphate on pentose sugar 

3,5 | 

Number of base pairs in each turn of DNA 

10 

Diameter of a turn of DNA 

34 Angstrom 

Number of bases in paired strand of DNA in EColi 

5 million 

Number of base pairs in genome of E.Coli 

4,639,221 for 4288 proteins * 
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1. 


2, 


3. 


4, 


5. 


6* 


7. 


8. 


9 . 


10. 


lh 



The branch of biology, which deals with (lie study of chemical compounds and tj h 
chemical processes in the living organisms is called: 

(a) Chemistry (b) Biochemistry 

(c) Molecular biology (d) Both a and b. 

Which one is an organic compound? 

(a) CCh (b) Water 

(c) Lipids (d)IICL 

Which chemical component has the same % In bacterial as well as the 
mammalian cell? 

(a) Water (b) Carbohydrate 

(c) Proteins (<]) Lipids ' 

Which chemical component has the greatest contribution in the total 
mammalian cell weight? 

[ a ! f rot r (b) Carbohydrate 

< c) L, P lds (d) Water 

.«?«".» “r, , ‘ mP,E S0 '’ ,la " CeS *" C ° mbM <° '«™ ™”P'« 
(a) Metabolic reactions (u\ r^u ■ 

«“ “ (d) None of these 

Which one is the basic element of organic compounds > 

!° X . T (b) Hydrogen 

Sfhn^f a U (d) Carbon 

sharing ^ «*”* C ° m » Jk ‘ U ‘ thei ' **"■ -h*ll. by 

SSSU <5! tsr** 

Carbon atom is ( } Electrovalenl bond 

(a) Monovalent. , 

(c) Trivalent ^rl * 

Which bond provides stability to complex carhnlTT ° nt ' 

(a) C- H y ipIex "rbohydrate molec u les? 

( C ) C - C (b) C ‘ 0 

% of water in brain cells is ^ C N 

(a) 20% 

(c) 85% so % 

Which statement is true about an aqueous mMt° % 

(a) Ionic as well as non ionic substance in ar dM,,n: 

(b) Enzymes can’t p erform catalysis reaction m°ir mCd ' a rC,ains lheir identm 
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19. 


20 . 


21 


22 , 


Chapter 2 


Biological Molecules 


'f 1” nf water front 


(c) Ions and molecules .. , 

wiili iith(‘r ni ' randomly, thus are in more favorable state to react 

W Itn othei molecules and ions 

(u) n is less favorahli' r i ■ , 

Which f th r . u a or ^heifeical reactions. 

,.. m ^ tilltminn substance is most favorable to form structural 

component ol biological membranes? 

(u) Hydrophilic Carbohydrates (h) Hvdmnhohic Ibis 

(c) Both a and b W Hydrophobic lets. 

Tll „ , , (d) None ol these 

1 - ™" r ° ,' d ° rk ' S m l llire( l to raise the temperature o 

15 to 16 C is called? 

(a) Specific Heat of Vaporization (b) Specific Heal capaeily. 

(c) Caloric Heal, (d) Both A and C 

ic property of water due to which it works as a temperature stabilizer and 
hence protect living organisms from sudden thermal changes is: 

(a) High spec] fic heat of vaporization. (b) High sped lie heal capacity 
(c) Its Dipole nature. (d) Us liquid state. 

.Specific heat of vaporization oT water is: 

(a) 574 Kcal/kg. (b) 674 Kcal/kg. 

(c) 774 Kcal/kg. (d) 874 Kcal/kg. 

A complex substance which on hydrolysis yields poly hydroxy aldehyde or 
ketone subunits is called: 

(a) Lipid (b) Carbohydrate 

(c) Protein (d) Carolein 

C n (HiO)„. is a general formula of: 

(a) Monosaccharides (b) Oligosaccharides 

(c) Ploysacharides . (d) Carbohydrates. 

Which of the statement is not true for compounds like glycoprotein and 
glycolipids? 

(a) They are conjugated molecules ofcarbohydrates 

(b) Both have role in Ihe extra cellular matrix of animals and bacterial cell wall 

(c) They are components of biological membranes. 

(d) Both are produced and secreted by endoplasmic reticulum. 

Which one arc most complex sugar: 

(a) Monosaccharide (b) Oligosaccharides 

(c) Polysaccharides (d) None of these 

Which of the following carbohydrate is tasteless? 

(a) Monosaccharide (b) Oligosaccharide 

(c) Polysaccharide (ci) None of these 

Which of the following carbohydrate can’t be hydrolysed? 

(a) Monosaccharide (b) Oligosaccharide 

(c) Polysaccharide (d) None o I these 

Ribose is an example of 

(a) Trioses ( b ) Tetroses 

(c) Pentose .(*0 Hexose 
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27. 
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■a 1MB i - 

% of Glucose normally present in our blood is 

(a) 0.8% (b) 0-08 % 

(c) 1.8 % (d)8% 

Starch, cellulose, and glycogen yield on complete hydrolysis. 

ijr.-.l*.. ... “ k * 


(a) Maltose 
(c) Fructose 

For the synthesis of lOg of glucose 
(a) 71 7.6 Kcal 
(c) 737 Kcal 

Which one is abundant in animals? 
(a) Starch 
(c) Cellulose. 

Which one is soluble in hot water? 
(a) Starch 

(c) Amyiose 


(b) Sucrose 
(d) Glucose 

of energy is required: 


(b) 727 Kcal 

(d) 747 Kcal 

■ 

(b) Glycogen 
(d) None of these 

(b) Glycogen 
(d) Amylopectin. 

I * ■ _ 


-ri* i Amylopectin 

tW ° rn0nosacch i an ; de su bunits is called: 


(b) Peptide bond 
(d) Ionic bond 

(b) Glycogen 
(d) Polysaccharide. 


(a) Phosphodiester bond 
(c) Glycosidic Bond 

Which one gives blue colour with iodine 7 
(a) Starch 

(c) Cellulose , * I 

■“-* ******* - * 

(c) Cellulose G!ycogen 

is an ^ None of these 

an example of pure form of cellulose 

(c) Cotton. < b > Wo »l 

W wli" ,0 '“ b,e 10 *“• ^ 

(c) All solvents ^ Ether 

Lipid molecules can store double amoun oft* 111 any ° rth « above. 

m°c ^ n c J b0,,y,,r *“ bK,M * 0,t w* ’ " “ m| "‘ red "> mm,' 

(c) C~ N bonds ^ C-H bonds 

A compound produced as a result of » J d) ?' P b ° nds 

a saar* szxssr* ° f - — - 

(c) Neutral lipid (b) Fatty acid 

Fatty acids containing 18 r iMm, . (d) Nucleic acid 

(a) Saturated Fatty acid " S and 8 double bond i s 

<c) °" ic ^ S r “'“ 

l a J Palmitic acid 
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billowing tally acid is more soluble in ail organic solvent, and 
lias liigltiT moiling point? 

f*!\ ( fb) Jiutyric acid. 

Wi ( 4 r K "/ K k . (d) All have same 

.. 1K 10 1 u billowing statement is incorrect for fats containing unsatnrafed 
fatty acid? 

(ft) They contain double bond, 

(b) I hey aie usually solid at room temperature 
(e) They are lighter than water. 

(d) t heir specific gravity is less than 1 

Animals obtain carbohydrates mainly from 
(a) Glucose 

(c) Sucrose. 

Peptide bond is : 

(a}C-N link (b) C- 0 link 

(c) N-H link (d)C-HHnk 

Chemical coinponent/s less in eukaryotic cell as compared to prokaryotic cell 

is/ are 

(i) lipids 

(ii) carbohydrates 

(iii) proteins 
(Iv) DNA 

(a) i & ii (b) iii Sc iv 

(c) i, ii ? iii & iv (d) iv only 

Proteins comprise of % of the total dry weight of a cell. 

(a) 40 % (b) 50% 

(c) 60% (d) 70% 


(b) Starch 
(d) Glycogen. 


Proteins are polymers of 

(a) Fatty acids. (b) Isoprenoid units. 

(c) Amino acids. (d) Nucleotides 

The dement in basic structure of proteins which differentiate them from 

carbohydrates is 

(a) C (b) S 

(c) H (d) N 

Total number of amino adds discovered so far in cells and tissues are 
(a) 20 O) 25 

(c) 1 50 (d) i 70 

In Glyciti, an amino acid, R group is replaced by 
(a) H ( b > CH 3 

(c) COOH (d) C = O 
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A bond formed by linkage between -OH of carlwixj I J4 1 <►<<!> of one antiiiu . !r 
•" ' ‘ ' of another amino acid whirl* releases w ater is 

* t M { ilveiisuhV bond 


(hi i ih oomiIk* ho\n\ 
(d) Hydrogen bond 


and H of amino group 

(a) Phosphodi ester linkage 

(c) Peptide bond. - . 

Total number of amino acids in ft hemoglobin molt cm le are: 

(a) 554 (b) 564 

(cj 574 

An insulin molecule consists of 

(a) l 
(c) 3 


(d) 584 

polypeptide churns. 

(b) 2 

(d)4 


v ; , W 4 

W hich structure of protein gives information about number anti semi nice 
amino acids in it? 

(a) Primary structure. (b) Secondary structure. 

n L y S,rUCtUre ' {d) Q^emury sinittum. 

vhfeh ^ enV1,0nment ,he n,osl ^able tertiary conformation is that in 
— amino ac,ds arc buried inside the conformation. 

(b) Hydrophilic 
(d) None of these 


fj) 


(a) Hydrophobic 
(c) Basic 

(c) Tertiary structure Secondary structure, 

a- helical structure is kept bv »h* f (< ? Qliaten,ar J' Picture 

amino acids molecules. ormation of _ — bonds among 

(a) H bonds 

(c) Ionic bond Disulphide Bond 

(d) Hydrophobic bonds. 

s» 


Which of the following does not «h„» (d) Hydt ’ 0 P hob 'c b 

(a) Haemoglobin ° W ********* structure?^^^^| 

(c) Fibrin (b) Pepsin 

{Tp?mary UCtUral Organizatio11 is most common in globular proteins? 

(c) Tertiary ( b ) Secondary. 

Aclin and mvosin are the k„<. ; . ^ Quaternary. 

- - - 

(c) Both a and b ft) Fibrous Proteins 

Antibodies play important . , (d) Norie of ^ese 

d ° they brng? ,Cr ° 0rganiS,T1S 

(c) Both a and b ft) Fibrous Proteins 

ATP is a an important molecule fnr i* ^ None of tlle se 
(a) As an energy currency of the cell * ma J° r function 
ft) Both and b * ' CelL ft) As a coenz ymc 

ft) None of these 
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F.ach turn of I)\,\ contain 

(a) 05 
(c) 20 


Biological Molecules 


nitrogen nits hast pairs 

fb) 10 
fd ) 25 


I he first organism of ... ... 

(a) Human botngs ^ 6 disced was 

, , ,, , , , „ fo) influenza ■ srus. 

S/ ?T ' V fd) None of these 

; .'mch of the following statement is incorrect about RNA? 

(a) The pentose sugar in it js RJbose, 

fb) It contains Adenine, Guanine, Thymine and C’vtosine 
(c) It is present in the nucleoli 

(dj It may be folded back on itself to give double h shea: characteristics. 

rRNA constitutes % of the total cellular RNA* 

fa) 3- 4 % 

fc) 80% 

There are main I v 

(a) 1 70 
(c}2 5 


fb) 10-20% 

fd ; 90% 

types of tR.YA 

(h ) 20 


fd) 15 

Most of the cellular secretions are in nature. 

(a) Glycolipids. fb) Glycoproteins 

(c) Nucleohistones fd j Proteins 

Which conjugated molecules play important role in gene expression? 

(a) Glycol ipids. (b) Glycoproteins 

(c) Nucleohistones fd) None of these 

The survival of an animal depends upon its ability to take some 

from its environment 

A) Chemicals fb; Hydrocarbons 

(c) Organic molecules fd) Inorganic molecules 


are an 


Interconversion of carbohydrates, proteins and lipids in living ce 

example of 

A) Coordinated catabolic activities 
(c) Both A & B 

Carbon commonly combines with 
(a) H 
(c) P & S 

Non polar organic molecules are _ 

A) Soluble (b) Insoluble 

(c) Partially soluble fdj Depends upon condition 

In living organisms the lubricant which provides protection against dimmer 

resultfng from friction is 

A) Carbohydrates fb) Fat 

(c) Water (tl) Protein 


fb) Coordinated anabolic activities 
fd) Any one 

fb) N & O 
fd) All of these 

_ in water. 
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Chapter 2 

In CtlH’OK • x ran.ts mam thorn ■■ i 

ai i to 7 thousand ■ Mnd 

‘ (d) 5 to 9 thousand 

fc) 3 to 5 thousand , 

Gl-colipids and glycoproteins hove structural role ID the _ 

animal and bacterial cell 

A) Extracellular 0 5 ) intracellular 

(cl Both of these (d) Glucose 

The trioses which arc intermediate in respiration and photosx u thesis 

. , , T _ x . . ( ^ to mi 


(b) Dihydroxy acetone 
(d) None of these 


A) Glyceraldehvdcs 
(c) Both of these 
Keto group is represented as 

A > co (b) C - COO -C 

(c) HCOH (d) HOH 

The monosaccharide round in some bacteria and occurring rarelv are 

(c) Tetroses W Hex0ses 

How many carbon atoms are required to form • 

A) 3 required to torm a furan ring (ribofuramud 

(b)4 


A) 3 
(c)5 


In esterification ‘‘°H« comes from 

(*0 Organic acid m 

(c) Water 

Triglyceride is atso 

A) Natural ]ipi d 
(c) Neutral wax 


<d)2 

(b) Alcohol 
(d) Sugar 


(b) Neutral lipid 

ucn one is not found in f a t tv acids • ^ A11 of ,hese 

r t ' n ^g'ycerols? 


(a) 

( c ) C - ?6 

Animal fats are 

l a ) Liquids 

(c) Solids 


(b) C - 25 

atr„ ( d )C-30 

at ro °m temperature 

(b) Gases 
(d) None of these 
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’ haute v ^ 

‘ , uIes (prol cins) which catalyze a biochemical reaction m 
„ are biological molecules IP^.^ fa cal]e d enzymes. 

EE - w" ■""?£, »» «y”' i! “ |W a 

\ chemical substance Wtn " 

tl 

chemical composition due their component amino 

Midsand specific shape. ^ ^ tremendously increase the efficacy of a ItOchcmiMl 
Even stnaH amount o 

reaction- reaction or roup 0 f related reactions. 

Thev foliar Ike activation energy of the reactants. 

They are sensitive to even a minor change in pH, temperature and substrate concentration. 

They require aqueous media for their activity* 

Some may require co- factor for their proper functioning. 

Some enzymes are potentially damaging, if they are manufactured in their active form. 

COMPOSITION OF ENZYMES 

Mostofthc enzymes are made ofpTOtein (amino acids) and non-protein (co factor) component. 

Protein Part {Apoenzyme - Amino Acids) 

Enzyme* arc made ot hundreds of amino acids joined together and coiled upon themselves 
to form a globular structure. 

attached ^ & enzyme where catalytic activities take place and where a substrate 

whi,e the rest of ,he bulk of amill ° acKii 


* 

4 

t 

t 

• 


Non-Protein Part (Co- Factor) 

* H acts as a fUnCU ° nin8 of the enzyme. 

• it J!SSSSstf and its Substrate - 

b may be a metal ion like, m e ! * ^ r '™g the chemical reaction. 

The^t^hab? ^ ^ - ’ u ^n etc. for example hexokinase only wot 


ks m 


; !!: '2:; or is rm, S™ c ' ,Vator itk is an ^mc .... 

* piste a°aLr«LnS hed the * pr ° Sthetic * W 

* Enzyme - Co-f actor rW ma,e ^l fronl ^ 35 «*"<!"«■ 

* Enzyme + Co-Fact ^P oen tyine h coenzymes are made. 

’ An activated enzvnJ ~ Hoioen Q”ne. 

e nzyn,e consisting ofpQ 

Location Of Enzymes c bain and a cofactor is known 3s holin '”.) 11 

* Most of iheTarc// Ti Simpiy diK °hed f„ 

***-** sub-cel,^ e -S - enzymes of glycolysis- 

ur ganelles e.g. 


ion. 
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I-U/ymcs nl phoicisynihr isjir' fo'ind m i 
r 1 n/yrnr-% involved in i dluliir re pinjhoji .;i»- pr* ■" t? ntitw ft firm 
membrane system 

r I'-ii^yrnes taking pail in ynilie r of pro if in hi* . n' ■ r ; s i [ • i • ’ o( nht* .owe 


, r 


M \( IIAMSM HI I N/\ Ml \f I ION 
Si in pit 1 Median ism nl Enzyme V cl inn 

• Enzymes arc specific m their action, any en/vmc. iJ ■ - j - - > ue - '■ 

and transform it into product* without itself being utilized 

^ + & — - — ► F S ^ % ’ ¥ 

Enzyme Substrate (enzyme substrate complex) Enzyme Product 


I i/l llIjrK'k IJllLlhiUliM 



I he active site of an enzyme is a three dimensions] cavity hearing a specific charge w h:„ - 

the enzyme reacts with its substrate. 


I he active site ls made of two definite regions i.e. binding site & a catalyse cite 

Bindi,, s si,e helps the enzyme in the regulation and binding of the proper 

produce an ES complex. 

Catalytic site catalyzes the transformation of the substrate into products. 
Formation of ES complex activates the catalytic site. 


Lock And Kev Model 


■ Em il Fisch er propo sed di i s mod e I . 

* As one specific key can open a specific lock. In the 

same manner a specific enzyme can transform ft specific substrate into priu luei h 

* According to this model specific site is a vivid sinu tttr * -m,i , r. 

flexibility in the active site before, during or after the enzyme action '* ^ mod, " CLllion t,r 

* It was proved latter on that all the ehemical reactions a 

reaction. 

subsist! 




can’t be explained on the basis of this 


- I 


ietlva 
Bile 


hondn in ^uifoirato 
util Wijakimgd 

■> 

/ C \ 


products 


/> ■ I. 


Induce Fit Model 

* Koshiand proposed I his model 

• It is the modified form of lock and key mode! 


tr/yma 


bp bairn to 




1 
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^Chapter 3 [h ;V11 cn/yme. ii uuluef chants Jj 4 * 

«*> t allows ena ^e to carry eut its catalytic ;u ., 

is cteH^ ^ — 


y* 

li suites tltai 
simcwrc- ' ll1 * 

tTeoiivcly. 


fity , 

' :l ;. 


e 



t -homiL-:ii substance with which art ei.,, 71llc 

reacts is ca! led a • 

’ I'li.-um's ivqniiv nialium lor tli ei 

*» - i- 


.ict i\ it> - 


3 . 


'StlSIIC. 


ads as bridge between enzyme 


4. 

s 


act as raw tnalci ial for coctuyincs. 

I'omuUion ofliS complex adivates 

+ ■ 


SLk\ 


FACTORS ARFKCT1NU 11 IF RATF OF FNZYlYtF A( TIO\ 


Enzyme (Wcnlratioii 

ot reaction is directly proportional to amount of enzyme present, %\ Iue2i in 
determines the number oi available active sites for that particular catalytic reaction, 

* H the amount of an enzyme is increased by two fold the reaction rale will be doubled. 

u.^ L™ a Wrt0m llmiting ft® rate of the reaction will no longer .dtp 

upon the enzyme concentration, 

Su Li str att Co uccn 1 r a « in n 

on the enzyme are available * ^ uS, oivil to the substrate concentration provided that acu u 

Temperature 

* Rale of a reaction in * 

peratun i$ (McLd'- T * 5 * 86 m ,et nperature upto certain limits. 
*"* ymWor ««r botfy 11 is 17V C !U whicl1 «t enzyme works at its miiM^""^ 





s atom 


t 


1,1 K.U of r „. 


molecules 
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1 dLildhllla 

t oss o\ 1 1 

si me l l n c , 1 

dcnatiiw 11 
rate ol 3 L ’ ,u 
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Chapter 3 


Enzymes 


pH Value 


Optimal pH is the range of pi I at which an enzyme functions avis mud I'lhvnvt V 

Slight Change In Th 


* 



Change in the ionization of 
Amino acids at active site. 


(, hange i n I he ionization u I 1 1 1 ( 
Substrate. 




Hn/yme Activity Is Retarded Or Blocked 

Extreme changes in pH cause the bonds in the enzyme to break, resuMing m tin on/ 

denaturation. 


ENZYME 

FUNCTION 

pH VALUE 

1 Pepsin 

Digestion of proteins 

2,00 

Sucrase 

Hydro lysis of sucrose 

4.50 ;.] 

Enterokinasc 

Activation of try psi nogen 

5*50 

Salivary Amylase 

1 ) i gest i on o f e a r bol i yd ra t c 

6.80 

Catalase 

Decomposition of hydrogen peroxide 

7.60 

Chvmotrypsin 

Involved in proteolysis 

7,00-8.00 

Pancreatic lipase 

Hydrolysis of fats 

‘CUD 

Ar^inase 

Catalysis of arginine into urea 

9.70 


Factors Affecting Enzyme Action 


s 

AC 



Sututrnlu cancsntrjIftHi 





inhibitors 

* An inhibitor is a chemical substance which can react (in place m 
but it is not transformed into product/s and thus blocks tin ,i. 

permanently. 

• Examples include cyanide, antibiotics, anti metabolites, di 

# They arc of iwotyp*9 of inhibitors be. reversible and irreversible mini -> . 
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Bniym#. 


Enzyme Inliiljitors 


r 


i 


Irreversible Inhibitors 


| 'r iwf»f 1 ;if Inhil liff n 


I 


I f 

Compoiilivr ■' 1 m ■ r w i h /t 

Inhibitors brhilfirru 

Irreversible Inhibitor 

They occupy the active sites by Ini him omtlrttf hmttf\ mi 1 1 i ■ *. hit |ifp, n i f J , Mi"J M 

sites. 

Reversible Inhibitors 

* They form weak linkage with Ihe m/ynir 

* Their effect can be neutralized, completely ni puMijillv by m< inn- m rh. \* m.o ,i ,| 

substrate. 


• They are iw types of reversible inhibiloi-s . c. nm\*UH W an, I 

• Comp**,* inhibitors are structurally similar to (He mihstwttt . hem < . m liimt 

Site bui can t activate the catalytic site, [Fins m protluvh (l i,- ,1 

' rZSZStT*?. »«»,,, 

lake ph™ ' 80 cvo " a ic substrates ImihT. Hi, 


1 1 ■ , ,l,.l , i i,i 



'■ Olilmuim temperi ft l.u ermyniPK ol mu 

( VhiMiim pH |,„ p ( , |„. M| 

x i r ;; vm i tin 

4 tig Itinni 

IttWWlon i hi im.iih, 

.--lllltliip ft) i;||b';fini, 

1 l:xlm "ely 

11 1 pii/ vote 


N 


— L <•’> >... , 



' I * W,l | V 
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I t 

'/ 


fi 
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\\ 


1 1 









3 . 


6 * 


8, 


9 , 


10 . 


11 


Chapter 3 


Enzymes 



PRACTICE EXERCISE 



Biological molecules (proteins) which catalyze a biochemical reaction and remain 
unchanged after completion of reaction are called 

(a) Cofactor. fb ) Coenzymes 


(c) Activator 


(d) E Enzymes 


Which statement about enzyme is incorrect: 

^? me ^ eiri con si st solely of protein, with no non protein part. 

(b) l hey catalyze a chemical reaction without being utilized, 

(c) All enzymes arc fibrous Proteins. 

(d) 1 hey without their co factor are called a po enzyme. 

In which of the following location enzymes controlling cellular respiration are 

present? 

(a) Nucleus (b> Chloroplast. 

(c) Mitochondria (d) Ribosome. 

An activated enzyme consisting of polypeptide chain and st cofactor is called: 

(a) Apoenzyme. (b) Holoenzyme 

(c) Activated enzyme (d) Both b and c 

Which one forms the raw material for coenzymes? 

(a) Vitamins (b) -Carbohydrates* 

(c) Proteins (d) Metals. 

A cofactor made of inorganic ion which is detachable is called 
(a) Prosthetic group, (b) Co enzyme. 

(c) Activator. (d) Cofactor 

Enzymes the activation energy of a chemical reaction 


(a) Increases. 

(b) Decreases 

(c) Doesn’t effect 

(d) Increases or decreases depending upon individual enzyme. 

A three dimensional cavity bearing a specific charge by which the enzyme react> 

with its substrate is called 

(a) Active site (b) Binding site 

(c) Catalytic site (d) Allosteric site 

Which step causes activation of catalytic site of an enzyme? 

(a) Change in pH of the surroundings. 


(b) Formation of Enzyme Substrate complex . 

(c> Change in the charge of the active site. 

(d) Change in temperature 
Lock and Key model was proposed by 

(a) Emil Fischer 

(c) Robin Williams 

Which statement h incorrect about Lock and Key Model? 
(aj Specific enzyme can transform only a specific substrate 

(b) Active site of an enzyme is a non flexible structure, 

(c) Active site does not change before, during or even uftei the i 

(d) It explains the mechanism of every chemical reaction 


(h) Koshtand. 

(d) Rudolph \ m 



ton. 
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Chapter 3 



The rate of a reaction is directly proportional to the concentration of an en« m „ 
which statement is incorrect in this respect; 


I 


(a) Increase in enzyme molecule increases the available acti ve si tes 

(b) This relation is for unlimited time period with unlimited enzyme concentration 

(c) If the concentration is doubled the rate will become two told. 

(d) None of these 

If the concentration of enzyme is kept constant* and amount of sifb&fi-alc is 
increased, a point is reached where increase in substrate s concentration doesn't 
affect the reaction rate because of 

(a) Enzymes get denatured at higher substrate cone. 

(b) Rale of reaction is indirectly proportional to substrate concentration n\ this point. 

(c) All the active sites on enzyme molecule are occupied. 

(d) None of these 

If more substrate to already occurring enzymatic reaction is added, more enzvme 
activity is seen because: 

(a) There is probably more substrate present than there is enzyme, 

(b) There is probably more enzyme available than there is substrate. 


22 , 


23 . 


24 . 


25 . 


(c) There is probably more product present than there is either substrate or enzyme 


(d) The enzyme substrate complex is probably failing to form during the reaction 

JT* S . U . bStra y *° a!read >' occurring enzymatic reaction is added, and (her 

XSSSr or the ,vhat is thc ( Tr n to tliis -***- 

.. (b) Denaturation 

(c) Composition MVt , . . 

T L unn/ *. (d) Inhibition. 

I Kl active site of an enzyme: 

(a) Never changes 

(b) Forms no chemical bond with substrate 


e is no 


(c) Determined by struelure and the specificity of the enzyme. 


(d) They are non specific in their action. 

Excessive increase in temperature of medium can™* 

(a) Activate ” caUsei ,l| e enzyme molecule to 

(C) Denatured (b) U 'iaffecied 

Extreme change in pH results in: <d) N ° nC 0f these 

(a) Change in ionization of amino aei.k at n... 

(b) Change in the iomzation of the substrate. ‘ “ *"*”*■ 

(c) Denaturation ol the enzyme 

(d) increase in the reaction rate. 

Optimal temperature of enzymes 

(a) 37°C • 


present in buitiau body is 


(cj 47 °C 


enzyme bin is 
acltve site tcnipornri 


(b) 37°C 

A chemical substance which can react fin ol ■ ^ e° C 

not transformed into product/* ami hus W ° * Vb * trate > Ulc 
permanently is called ,bus h,oc ks the 

fa) Co- enzyme 

( c ) Inhibitor (b) Blocker 

Inhibitor, Which block the enzvme by form... (d> C ,° factor 
a Competitive inhibitors. ‘ y U,n '" n Z ’U'ak bond arc called 

wbta, 

W Hoili a and b 
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Enzymes 


A substance « hich binds at the active site of the enzyme bu t doesn’t result in Mi<- 
formation of the products is called: 


[a) Irreversible inhibitor 
(c) Competitive inhibitor. 

The structure of an enzyme is altered by: 
(a) Irreversible inhibitor 
(c) Competitive inhibitor. 

Malonic add is an example of: 

(a) Irreversible inhibitor 
(c) Competitive inhibitor. 


fbj Reversible inhibitor 

(d) Non- competitive inhibitor. 

(b) Reversible inhibitor 
(d) Non- competitive inhibitor 

(b) Reversible inhibitor 
(d) Non- competitive inhibitor 


If enzy me concentration is low than substrate, pH and temperature values are equal 
to requirement then which of the following will increase rate of reaction* 

(a) increase in concentration of enzyme 

(b) increase in concentration of substrate 

(c) increase in pH, 

(d) increase in temperature 
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Chapter 4 


The Cell 


Cell is a structural and functional unit of life, 

KMERCIANTF AND IMP! ir yriON OF (Til, Til KORY 
Contribution of various scientists in discovery of cell is as follows: 









SCIENTISTS 

CONTRIBUTION 

Konert Hook 

^ as the first who discovered and named (lie cell, j 
by studying a thin section of cork r 
Published the report in 'micrograph ia” 

He stated: ceil is an empty space bounded bv thick 
wait ' 

Lorens Oken 

Believed, "all living beings originate from or 
consist ot vesicles or cells i 

Jean Baptist de- Lamarck 


Expressed no body can have hte it its constituent 1 
pans are not cellular tissue or formed h\ cellular 
tissue. 

Robert Brown 

Reporter the presence of nucleus, thus changed the 
ideas about the cell beimr an emptv space 1 

1 heodor Schwann and Schleiden 

Presented cell theorv 

- 

Rudolph Virchow 

Opposed me ieeas oi aotogenesis and :-s\t>oiSc<i •-J 

‘‘omnis relink e reiluk". meaning, new cells arc 

termed only by division of prevjoush exurm-' 
living cells. * 

Louis Pasteur 

# 

i roMoed expen mental proot for Virchow “ 
hypothesis by demonstrating that mvroorcams-, 

Ibactena) could be formed Qftly from exist •• 

bacteria, " 

August Wei smarm 

S,aieJ . JM P rest *^> 1‘vtng cdiTi^ve a corm-^ 

ongm because thej have basic 

structure and molecules “ ' v ~ ! 

— . i 


CEI L THEORY 


According lo cell theory 

• A cell consists of three basic parts re. the nucleus the evtanps-' 

nucleus and thin outer cove fine or membrane inUm-* ' s ' s " ' 


nucleus, and thin outer covering or membrane (pbsma irtembraneil 
The celt wall according to them is an additional structure, p re^rt 1 

All living organisms are composed o forte or more cells 
All cells arise from pre-existing cells. 

Cell is the basic structural as well as functional unit for all rh* , 

u o, g.v 


ne 


LT1 f hc p'.ir; 
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MICROSCOPES 


[he human naked eye can differentiate between two 
called resolution of the eye 


points, which arc at least 1.0 mm .:;v- 


i. ornmonn tncivjtv ■ 

COMPOUND 

MICROSCOPE 

ELECTRON 

MICROSCOPE 

■ 

Source of! Humi nation 

Light 

Beam of electron 

1 

Resolution Power 

2 0 pm 

2-4 A (Angstrom) 


Magnifying Power 

5no\ (by multiply mg X 
value of ocular lens and X 
value of obicctue lens). 

3?0,000\ ( X T mies) 


Image Obscn ation 

By eve piece 

By screen 

. 


til I I R UTKIN VI ION 


wV,7!i‘T a,h ' 1 1 ' , " dmu,ue ll> wh,th Vliruni " of cd! mcludfnj: its organelles i 


an 


C iroup of Cells 



C eli membrane is removed 



^ etilrsfugation at particular speed 



Separation of organelles according 
tlietr size & density of medium “ 



W<TVM 'MZAGEZERAU7* n 


Organelles nftliout 
membrane 


* Ribosomes 

* Cenirosomcs 


Organelles ivftli single 

membrane 


Lysosomc 

C j o|gi complex 

Endoplasrttic reticulum 



CBM. 


^ Banelles with double 
membrane 


Mitochondria 
Plasiids ■■ 
Nucleus 




ll 


The Cell 
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• l In. cemrjole ;unl lymcwnnu- 
. fell wall, central vacuole and chi 


s :3[V not iound in most oi t \u; plant cells 
iHnphisi itrv not found m miM o] animal ceils 



1.7) Ltitwmt: 

vesicle [hat hfi-aks. 
siu-rtii itnwimylivijli 
anil digest* ifc - t'ni u'j" 
cell HMpfaflp’iis 


OH V 1 1 iSh l - 1 UtlNr »U|-.|,t-,.iii «i ( - n, 

mui cell tJiape afij jttiyi * nh ie in cell nm^n 

MltnutubiJfl Ih 1 h?uI pi i :|c hi nu.lfCMln 
pie„cn m cjrtufiUvm LftliioleiCttlj, m J il., fe |h 
Idkrntcailtr niamall; IhicnvincJ pmkui 

ttipwiiblc far tell 
Atlln lUirarnf: tauta] pujinn fiber* 
llm HV ropjnuhk fat cels moViaitcni 

U-> Cenublr: campkit aivembly u| 
miaotubulu thaj ikclui in pi ,;7 


(IlCjbpliim: mth j fluid 
nmii* tikil torn* jet* (he 
nuL k'ui tnd trthcr 
cc^inelte* 


| 1 ) Mlb^huitdrian: 
or^aneEIc im flitch 
ciieijjy ii c^Hracte'ij 
lium loud <Juiil>|t 
OUnloUve meLaln/liim 

Snlrlaij YfllflM 

veiLtk fuahtg wtih 
[he jilainu membrane 
idciiiiiiu maleflah [a 
b( wlicled from the Cell 


I*) Siti I-,, til h i mlaj^ltemlr 

Frill bill cri. ..f — 

1 1' i cm ni rn.-mh«»rt 1lu| 
ajJv tri thf (PMuLk.lue L >| 
cir-.ihy.ii-arM J'.id | • i jit 


NUCLEUS • : rr ■ • : .:vr t ce 

— Nueitoiuir a ‘i *■ • >: r : \ ,i.u.' j 

Nude a; envelope . : e n on t,t cS ,r. : r “ « 

iij-. L^uii ind : bifltytL-p lim 

Nuclear poro • ;u ng r r.- : iu I . . . : • . rule 

jf~ rcjCtil Jic pnu^.: , I., ,r .1 rul ufrhc u:::J.-ai 

RllWtonttl - .ill ■ , A 

"" nj! i/t 1 r Hr *s=c l tifprdctct i)h'haHi 

( 7 ; Parorlat .nci. 

ve.e Je iLrt lukH jitv* iw/yme « 
[hj( caiT}' owl pai: Jia_- i 

’M*h m Jehu l>iPjr jw 4 .flini«i: 5 y 

I annfgJ mtijecu'ev 


I li I KUqg.h tEliJ -i (,i |jft h naic 

rKkulum. .ntfirr ,,! 
nwiikbruie* ’tj 
'iUh hb<*Km*» cm 
**T c u free ; : ?. 
*>Titbc4. i 


-• » 


■ * * , 


(ft) {iirljy e-n in f 1 1 *, "c - 
ciitlecU. 7 i l « .^c-h, 
ind rfiilrinsjSci it: • 
BujiiitittkfHi ,n ijis . v e!| 


- ! 1 I' Inins mrJll !ij sj.l 

lipni btiaytT i r, ■„ 
pru-kiiii j is e tubed 

— I J jut! |j 1 1 ,i v c t 

^kmbrane pr,.,i. m 


PLASMA M KM R RANK 

Cell membrane is the outer most boundary of the animal cell while covered bv cell v al ? ■ 

cell. 

Chemical Composition 
Chemically composed of; 

* Proteins (60- 80 %) 

* Lipids (20- 40 %) 

* Small amount of carbohydrates 


Structural Organization 
A Unit Membrane 

• tnitially the cell membrane was considered as a lipid bilayer sandwiched i 
outer layer of protein. 
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— — Chapter 4 , n p D | ar part of phosphoiip 

This stuKUirt' has hydrophobic component i.c. uril, ' J n _ "J h t mK f - dobular proten 

molecule am! a hydrophilic part U, oul polar company ^ protein layers. 


Modern technology has revealed that lipid bikiyci is not 


Fluid Mosaic Mode) . *u 

• According to this model, protein molecules instead of being continuous an __ _ amtein 

surface of the membrane arc embedded in lipid layers in a mosaic manner. f 

molecules may function as a gateway {charged pore) for the transport ot matena s. 

* l ilts at present is the most accepted model. 


Functions Or Cell Membrane 

* Cell membrane is a differentially permeahie or selectively permeable membrane, alkr.c it .... 
only the selective substances to pass through it 

* Lipid soluble substances pass the cell membrane more cosily than others. 

* Smalt gas molecules, water, glucose etc. being neutral can easily cross, 

* Ians being charged panicles have some difficulty in crossing. 

* Movement ol material across the cell membrane which don’t requiring expenditure 
of metabolic energy is cal led passive transport., 

* Movement of substances against the concentration gradient (from lower to higher 
concentration) which requires energy, provided in terms of ATP is called active transport 

* Intake of materials along the infolding® of cell membrane in the form of vacuole is called 

endocytosis. 


Phagocytosis Pinacytosis 
(To engulf solid particles) (To take liquid material) 

* In neurons, the cell membrane transmits nerve immthex fmm ^ , , 

other to keep coordination. P ‘ r ° m one P an body io the 

. It provides mechanical support to the protoplasm and an external form to the cell. 

CELL WAI I 


It is the outer most layer of plant cell. 

Structural Organization 

. It is composed of three main layers i.e. primary wall sec(W 

. Midddle lamella is first to be formed in between the ^ W3 1 and middl( -’ tamellg 
. Primary wall is a true wall composed of cellulose f nei ^ h ^ cells 

. Cellulose ts arranged in criss-cross manner It f„ P d hernice Hulose. 

wall in plant cells. . ‘ f0rms «* major strengthening nrateml of 

. secondary wall is formed on inner surface „ 

composed of inorganic salts, waxes, culm and th *<* and rigid. Chemic 


L’V 


call ll \> 


ORGANISM 


Bacteria 


Fepidug|y(; an and 

complex) l Popoly sacc ^ ar - ( j es 



(lipoprotein 
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Chapter 4 


Algae and other p lants 


The Cell 


Fungi like protests 


Archaeobacteria 


■cellylosc 


Cellulose 
— 


Pr ot-cins^, Glycoproteins, Poly a acch a r j d c s 


Function 


* 


It provides definite shape to the cel! and keeps it rigid 
It doesn’t act as a barrier to the material passing through it. 









3 . 

4 . 

5 . 


provided experimental proof 

for Virchow’s hypothesis. 

Pick lion-membranous from ribosome, 
peroxisome, lysosome & glyoxisome '. 1 

— is most important mode] 

of cell membrane. 

transport uses ATP. 

i s arranged in criss cross 

manner in plant cel! wall. 
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The Ceil 


/ \ Tnri ASM 


„ variety ef cell organelles and other , 
is aW _ 


* 


*■ * NucIc0S Prt ' lop l d ' m \ ,. th , movement of cytoplasm. 

It exhibit iirrumiflg fiifHwnwf-' 1 w * K 


-» » m* *“•**»“ is «* 


■ Chenuctlly it is- t , , , v 

. # nnrfflfliewa/ mo/rruio t?/ life a nd torts either for true solution, w hile large: m» ,cx - . 

colloidal solution. 

Sol .non- - — ' — — -Gel ( viscous).... Mostly in penphtal 

part of the eel'. 

* (\ U organella like enu- pi.stmc reticulum, ribosomes, mitochondria etc are al-j e 

cytoplasm 


f o fictions 

* It i ;i wyj/y luutM ol vital chemicals, 

* It is the site ot CLTiam metabolic processes like glycolysis, 


r.NOOPT.AS MlC RETIfll am 




Structural Organization 

channels fa* «*, ci f *hich septate th e material present 


Morphulugical Forms 

One without t0 ife surface 


■ r: ' h e>c 


Smooth l\.R 


id 


Functions 

They provide mechanical supp ort t0 ^ 

b sp ihai ii s .I. 

Roujih Endoplasmic Reticulum PC ,s ma 'main ei 

* They arc involved in the mthe ^ , 


* 


Smooth Endoplasmic Reticulum 
• They help in metabolism ofvyri^ 


cell i 1 1 




an ' A 1 JZ * rtS- % 
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They help in detoxifying harmful dru°s 

They are afcb responsible for the tronsmhsi 
-- -L- ner ■ e cet.s 


Sion of impulses 




in muscles ce 


Tre> 2ts also involved in transport of materials rrors 


n'om o i: e p in o f r h e c el: to : h e o f:cr 

- . . RIBOSOMES 

* P<dade *e person to study Pk # o:::e. 

fy* -a^erabled in me nucleolus from where thev are transooncd to the cytop asrr 

through nuclear pores. 

Ribosomes are ribonudeo- proteins i e., consists ofmRNA and proteins. 

• They exist m tx* forms, either dispersed in the cytoplasm or attached with endoplasmic 

:eticusum 3s tiny granules t 

Eukar> otic nvosomts Consist oi fa® subunits: larger subunit s edtmcnis at 60S while i 
^nailer at 40S (S- Svedberg unit used in ultra centrifugation, signifies sedimentation rate. - 

* Both attach to front SO S panicles, which are controlled bv 

• Ribosomes are attached to ? end or rriRNA through smaller subunits* 

* A group or nbosordes attached to mRNA is known as polysome. 

GOLGI APPARATUS 

• They were first discos ered by Golgi, 

• Golgi apparatus in plants is cal Ad Dictyosomes which are used m construe:: .. ; . 

Structural Organization 

Golgi apparatus is a stack of flattened, membrane bounded sacs called cistern at, 

Golgi complex is a complex system o: interconnected tubules around *. :e ecu:: f -■ 
c istema e toge th er vvi th associated ve s tele; a re cade d Go Ig i com ph a . 

Vesicles budded off from smooth endoplasmic reticulum are fused loac; icr : -< -d—- - , — 

of golgi apparatus. 

* Golgi apparatus ha$/>vt? faces i.e. forming face and mai ur:ug free 

* Forming face is outer convex surface anc maturing face is inner concur c >. 

• Secretory granules are pinched off from maturing s unde c 

Function 

• Thev are concerned with the cell secretion. 

* Passage of secretions 



Ribosomes -> Endoplasmic reticulum ^Transport veslc e.-» Go c 
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LYSOSOMKS 


# 


They were first discovered by De Dave. ‘splitting' and ‘soma 

Word lysosome is composed of two words. L »J* the ph.gocy«*J 

•*,«*,* ,h,« thee are intracellular organelles involve 


aratus, like acid 


WOfU IVbOiUlUt la ,, _ ■ 

•body’ thus these are intracellular organelles mv 

particles and other digestive activities. 

Structural Organization 

. Bounded by a single "“' nbnll,e - d further proce ssed in Golgi 

• Contain enzymes synthesized on RL 

phosphatase and other hydrolytic enzymes. 

Functions , t w P nnm ;irv Ivsbsomc (processed 

Food particles engulfed as phagocytosec L t secondary hsosomc, 

enzymes budded off as golgi vesicles) and form a digestive vacuole called seeoud.u . 

• 'Lysosomes arc abundant in cells invol ved in phagocytes* . 

. old. worn out parts of cell are digested by lysosomes as recycling and ruros at, tig pt 

This is called aulophagy (self eating). 

. Degeneration of cell may be carried by lysosomes during some developmental (it ocesso. 

• Extracellular digestion also occurs by secreting extracellular enzymes. 


Clinical Importance Of Lysosomes 

Mutation in lysosomal enzymes, which, is involved in catabolism of a certain substance may 
result in abnormal accumulation in body cells resulting in storage diseases. 20 such diseases are 


known, 

* Glycogen osis type f I t s a 11 i nbn m eito r of me t nbo 1 i s ms , resulting fro m a b s e n c c o f I y s o s o m . i 1 
enzyme alpha galaclosidasc involved in digestion of glycogen ink> glucose. It rest ilk m 


» 


glycogen accumulation in liver and muscles. 

Toy- Such ’s disease is accumulation of lipids in brain cells, 
enzymes that catabolizo lipids, leading to menial retardation. 


resulting from absence 
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PEROXISOM ES 


• They were tirs-t discovered by De Duve and co-workers. 

■ They are called peroxisomes, since involved in formation and decomposition of hydrogen 
peroxide in the cell, thus contain RUOi- producing oxidases and catalases. 

• Specially found in cells and tissues containing oxidative enzymes like peroxidase, catalase, 

glycolic acid oxidase. 

• They have single membrane and are approximately 0.5pm in diameter . 

• They are present in animal, plant, protozoa and yeast cells. 

• Also take part in photorespiration in plants. 


• They are present only in plant ceils. 

• They contain enzymes which help in Glyoxylate Cycle (The process of conversion of fatty 
acids into carbohydrates). 

• They are abundant in plant seedlings, which utilize fatty acids to generate energy tor 
formation of a new plant. 

• They appear for only a short period of germination of seeds. 

• They are abundant in lipid rich seeds like castor bean and soyabean hut absent in lipid pooi 

seeds such as the pea. 


* They are present both in plant and animal ell. 

* in plant cell , a large central vacuole is present that is formed by coalescence of smaller 

vacuoles. 

* In animal cell , small but numerous vacuoles arc present. 

Function ix - 

* They serve to expand the plant cells without diluting then cytoplasm 

■ They acts as site for storage of water and cell products or metabolic intermediates. 

* They maintain the cells’ turgor, responsible for support, and rigidity of the leaves and young 

parts of the plants. ■■■ ■ ■ !■ mui ■ - 


soluosixoXio (s) 8,qd^S <t0 Hiog (£) 3U1US0 M [ >1 IQ ■>-' > n ; AV ( l ' swa *su\ 


GLYOXISOMES 


VACUOLES 



I . Mosl abundant component of cvtosole is 


2 . 

3 . 


BOS particles arc 


Out of Golgi bodies & RR, which arc made 
of cistemae? 


4 . 


5 . 


storage disease causes mental 

retardation. 

, _ appear lor short period during 


germination of seed. 
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( FN 1 RICH \ 

* Hk'\ art- present in am nun ,eSls, nrk iiHirgantsnis and in Imi m plain . 

* I hey arc absent in higher plant s 


Structural Orgatii/aiiun 

Cro " section shows an array of •) microtubules, cadi 


tubule 


compnst .1 ,«| i 1 1 iln if , ,n. hl| ,| 


Function 

• Before cell division, ihcv replicate -mil m.« . , 

• They decide location Jg£Z * **» * * * /»- * 

• I hey also help in the formation ol dita 


— : ■ - w y ni 

arc 

• They arc self repljcari^ o^auHU-s 

• I heir size and number varies ,1,., 

• ncy *° — *« ”"<**»..,£ f > «« 

Structural Organization alSl1 ’’>" l| les(,o )„ u,,, ln 

• When seen under ctmiDtnmd ... 

• When seen mirier electron micZT** '*’** ° p|K ' ai lls resides 
membranes, a smooth outer menton**' U •hew* thm ’ T *' 

mitochondrial matrix. munba "' a '*> - inner «Vti ^ "" , , 

■ * u„^ 
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Mitoi htntdi iul matrix contains t fi/yrnr ui rii/vinc . ami organ i and i 1 1 ■ jj 5 ■ t n 2 1 -.-ill • 


Fud ions 


* 

* 


* 


I hey manufacture and supply ot energy us the cu ll 

hnzymes in niitncluindnitl matrix help m n n 1 ul n si 1 1 pi < » ■ /.r ike Kreh's cycle, oenthu 
T€&pirdtiotk* QHtl fatty avid mt f ttiholi\m 1 hr e prtrcc .es exli : 1 r ruTpv from lh r -* organ K. food 
and convert them into A f I\ an cncrgv rich compound. wlm h prn’.Kk energy Hi the cell on 

demand. 

The Spent energy in the form ol Al )| J is regeneralcd k mik hornlna into f // J 
In plants, it is also involved in pholnrespirtmnn. 


PI VST IDS 


■ These are membrane bounded mosth pigment containing bodies present only in plant evils 
* There are three main type** of plastids. 


FEATURE 

CHLOROPLASTS 

chromoplasts 

LEUCOPLASTS 

Colour of pigment 

( irtXTL 

Other than ( ireen 

t 'okmrless 

Location 

Green parts of the 
plant. 

Petals of the flow er 
and in the ripened 
fruits. 

i Underground parts of 
the plant. 

Morphology 

Double membrane 
containing matrix 
and thylakoids 


! riangultir, tubular 
or of some other 
shape. 

Main Function, 

Absorbs the light 
energy and utilize it 
to manufacture food. 

• Impart colour to 
different parts, 

* Help m pollination 

* Dispersal of seeds. 

Storage of food. 


Chloroplasts 

• Chloroplasts vary in their shape and size with a diameter ol 4- 6 jwt 

• Under light microscope they are heterogeneous structures with small granules called grana 

embedded in the matrix, 

• Envelop is double membrane covering. 

• Stroma covers most of the volume of the chlorophst, contains proteins, some riboMmies and 
small circular DNA. Here C0 3 is fixed to manufacture sugar. Proteins arc also synthesized 

here. , 

• Thylakoids are flattened vesicles which arrange themselves to form gratia and intei gtana 

r-oANA nr c niles of thylakoids stacked on each other like coins. 

: £*»* 1 * » *- -»» »—• 

• On these layers chlorophyll molecules are arranged, thus appear green, 

• hitergrana is n non- green pari which interconnects grana. 


KIPS F.nii www.topstudyworld.com 


M-CI.CtS 


These are most important organelles oJ the cell, 

The> are visible only in non- dividing cells. 

In animal celt they are central in position. 

In plants cells they are pushed to periphery due to large central vacuo c. 

They may be regular or spherical in shape. 

A cell containing single nucleus is called mononucleate, two as binuc cate an rnu 
multi nucleate, 

* It contains DMA, RNA and proteins including enzymes. 

Structural Organization 

Composed of nuclear membrane, nucleoli, nucleoplasm and chromosomes or chromatin network. 


Nuclear Membrane 

* II separates the nuclear material from the cytoplasm. 

* It is a double layered structure. Outer layer continuous with the endoplasmic reticulum and 
the inner one encloses the nuclear contents. 

* Nuclear ports results from the fusion of outer and inner membranes, They act as a galewav 
for the exchange of materials with the cytoplasm. Their number is variable depending upon 
the differentiation of the cell he, undifferentiated cells like an egg has about 30 000 pores 
nucleus while erythrocyte a well differentiated one has 3- 4 pore s/nue lens. 

Nucleolus 

* It is non membranous, darkly stained body inside l he nucleus. 

* Nucleoli may be one or more, 

* i RNA is synthesized and stored in it, 

* Nucleolus is composed of two regions 


Chromosomes 

• Each chromosome is a thread like structure nsuliino tv- 

material during cell division. 10ln °H5anizalion of'chminatin 

• Under compound microscope they appear to be nvut,. ■- 

the place where spindle fibers are attached r ^nwiitl*) mu i „ , 

• Centromere is the place on the chromosome and Kb. f'T' 0 "* ‘ 

indie fibres are attached during cell division ,ocl ">re 's ft place 



I cr iphcrul ( irnnular rej>i 
(Precursors of i ibosomal subunits) 


C:cn,n ‘l i ' bn l area (RNA and 


DNA) 


03 lk h ] f 


Chemically chromosomes arc composed of DNA 


and protein. 


or > Pcniromcre whnu 
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PROKARYOTIC AND rrh'ARvrvnr c’KI.I 


The Cell 






DIFFERENCE 

PROKARYOTE 

EUKARYOTE 

1) Cell Type 

1 hcv are composed of 
prokaryotic cells. 

They are composed ot eukaryotic i 

cells. 

2) Nucleus 

Nucleus is absent in them. 

fhex have well defined nudeu>. _ 

3) DNA 

DNA is without anv nuclear 

* 

membrane covering and is 
directly submerged m 

cytoplasm. 

DNA is enclosed inside the nucleus 

4) Membrane- 

Bounded 
| Structures 

M c mb r a n e - bo u n d e d s t r uc t u re s 

are absent. 

\ 1 e m bra n e -botm ded s t ru c i u r e > i i re 
present. 

5) Ribosomes 

They have small sized 70S 
ribosomes (50S+30S) 

lliex have large sized SuS 
r i b os ome s (60S+40S) 

6) Cel! Wall 

Their cell wall is composed of 
polysaccharide chain covalently 
bonded with shorter chains of 
a m i no adds form i n g 

peptidoglycan or mu rein. 
Sacculus: a single huge molecule 
or molecular complex, often 
representing the entire 

nrokaryotic cell wall. 

Cell wall of plants is generall> 
L'omprtscd of cellulose. 

7) Cell Division 

8) Histone Proteins 

They reproduce by binary 
fission. 

they reproduce by mitosis and 
meiosis. 

DNA is not associated with 
histone. 

DNA & histone form nudeosome or 
chromatin, 

8) Example 

Bacteria and blue green algae 

.1 

Multicellular animals and plants are 
examples. 



1. 


fibers arc lorn', unb melted A 




slender. 

2. Inner surface oferisiae contains small knob 
like structures called 

3. plastids are involved in storage 

of food. 

4. Nuclear membrane is layered 

structure. 

5. Out of prokaryote & eukaryote ■. ell lose .. •. 7 

wall is present in 


[ 3toXji»jn.J (5) 3iqn»P(fr> tO ™ <0 g ! I V I i 
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♦ 


20-40% 


Carbohydrates m cell meninranc 
Amount of water in cytosole 

1 90% 

Sedimentation rate of larger subunit of ribosome 

60S 

Sedimentation rate of smaller subunit of ribosome 

40S 

Sedimentation rate of eukaryotic ribosome 

80S 

Sedimentation rate of prokaryotic ribosome 

70S 

Size of peroxisomes 

0,5 urn 

, Diameter of chloroplast 

4-6 am 

_ Humber ot thylakoni m jtranum 

Number Af 

50 or nit me 

- uuc i 01 nuclear pores in — 

Numher nt nirlear nn r „ c ■" — 

30,000 __ 


3-4 —4 
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^ — 

26 _ 


48 
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PRACTICE EXERCISE 


(1) Who coined the term CELL? 

(a) Schwann . . 

(c) Robert Hook n ; a „ . . 

' , ... (d) Both a and b. 

o oppose the idea the cell is an empty space hounded by thick wall? 

(a) Lorenz Oken ' (b)Schwann ' 

(c) o ert Brown (d) Rudolph Virchow 

(3) Who first observed and thus hypothesized that new cells are formed from previously 
existing living cell? 

(a) Theodor Schwann and Schlciden ^b) Rudolph Virchows 

(c) Louis Pasteur (d) Both b and c. 

(4) Resolution power of a compound microscope is 

(a) 2,0 jim (b) 2-4 A 

(c) 24 pm (d) 24 A. 

(5) Magnifying power of electron microscope as compared to eye is 

(a) 500X (b) 250j000X + 

(c) 500,000 X (d) 250X 

(6) In cell fractionation various components of cells including its organelles can be 
isolated in different layers depending upon: 

(a) Their physical properties like size & weight, 

(b) Physical properties of the medium like its density. 

(c) Their electrical properties like their charges. 

(d) Both a and b 

(7) Percentage of proteins in cell membrane is 

(a) 20- 40% (b) 40“ 50 % 

(c) 60- 80% 100% 

(8) Which of the statement about cell membrane is not true? 

(a) It contains protein molecules embedded in lipid bi layer, 

(b) It is a differentially permeable membrane. 

(c) It contains charged pores, thus ions being charged particles cross cell membrane 

much easier than neutral particles. 

(d) It may get infolded to engulf solid or liquid material, 

(9) Movement of the material across the cell membrane which doesn't requiring 

expenditure of metabolic energy is called 

(a) Active transport. b asslvc " ai,5 P0rt. 

(c) Co- transport. . C d J Counter transport. 

(10) The first layer of cell wall which is formed is: 

(a) Primary wall. JJ wa " 

(c) Middle lamella. 

(H) Cellulose Is the major component ol 

(a) Primary wall. 5 T 

(c) Middle lamella, (d) * 01 lilc ab ^®- 
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TIm Variety Of Ufa 


{ r asMH< AfM ' ‘ 


iitK't' rl'.i': 


, f 1 I 


fy 


f ? ft 


"Arrangement of organism*. mm poupi am 
called classification 

Initially the das aficatnnr ^i tau'd^n -ipf .uam • ' 
ami animals, which infect doe . not y n.c uMorm.itnif 
the differences among different milmdiu 1 

Aton taxonomist classify di tier cm oriMm itu . on it j '/ ‘ *• •" • ’ 

individuals, i t , similari lie in the form or tnii fur m ; ' ' 

biochemistry, cytology and genetics 

( Her one and half million species of anr mats and - n r a • : * * ' x x 

arc known 


s ■* 


. ft 

1 JP 


i Mis ok ( i vssu k \ riON 


I NK S OF CLASSIFICATION 

EXAMPLE (Cora = Zea man) 1 

kingdom 

Plantar 

PHY K M 
Cl ASS 

Anthrophyta l T rac re.- 


I iRDI k 


! Will ’i 


Poaies 


til M S 


SPl CIi N 



* 

* 


SPECIES 

Is the basic unit of the classification. 

i hem selves and paM^V/m//,!' ' j wh 'ch can interbreed f r -• 

• Each SPK.C ail 

characteristics, hence species arc »„X Slrucu ‘ ra| . oeolom • ,t . , . 

• Different Species don’t exchange ^TT'' evo,u,ionar y »»£ ‘ ' V ^ 1 ‘ ’ 

k fcvnes between them. 

MOMENCI.ATI.'BF 

Catalans Unnatus, a Swedish W„„ . 

k ,’!? n,0hllr,Stlcn " fi ^ 1 ly W#S ' hc ^ -Cicnnst v, 

I*.m published Pw names or P l :lnl> lh ' **** <ln 

H.s system is called binomial nomenefa^ '" m ' m '"'mi., Is 
Initially different names w, u - , ‘ ,l,rc 1 « • naming „f 

characteristic of the organ,*™ ur t'I" l '"'" 1 

I hc first name refers to the gcmj5 * lu >«i. | lec ta j , (| * ' ”'' h re *«Ted 

im.t i.....;, ' 1 - |K ' “> a begins 


* 

# 


- VTT r 


XM’K- 
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COMMON NAME 

SCIENTIFIC NAME 

Onion 

Allium cepa 

Amalias 

C 'ass ia fistula 

Man 

Homo mpiem 

Potato 

Solan 1 1 m tub eras 1 1 m 

Egg plant 

Solatium melongena 


TWO TO FIVE KINGDOM CLASSIFICATION SYSTEM 


TWO KINGDOM CLASSIFICATION 

Initially all the living organisms were classified into two kingdoms i.c. plants and animals 


Plants (Autotrophs) 

Those organisms which can prepare their own food from simple inorganic material and can $;ore 

energy are called plants or autotrophs. 

Bacteria were placed in kingdom plantae. 


Animals (Heterotrophs) 

Those organisms which can't synthesize their own food from simple inorganic material and 
depend for their food either on autotrophs or in decaying organic matter are called animal? or 

heterotrophs . 


for haelor u 
ly dr>n ilv 


THREE KINGDOM CLASSIFICATION SYSYTEM 

Third kingdom proposed by Ernst Racket, protista to accommodate Huglenn and hacUTi.i likt 

organisms. 

TWO KINGDOM CLASSIFICATION SYS! KM BY FT HATTON 

* E- Chatton suggested these terms. 

• Pro- Cariotique: from Greek words (Pro- before and K ary on nucleus, i used 

and blue green algae. 

. Eu- cariotique: from Greek words (Eu = true and Karyon nucleus) used 

animals and plants. 

FIINC1 AS FOURTH KINGDOM 

‘ Fund resemble plants in many respect but they are not awomopli. i.ilW i Hu 
tmm nf Cu-roiroDhs that obtain energy and structural malcnid k hr ,!. 
[decomposition) and absorbing food substances from the summndmgs. and Intm a 

major structural component in their cl 

FIVE .KINGDOM CLASS1FK 

Rve kingdom system^ ? in s gr))ll))S based ten «w. »f 


l H ^ m 1 

1 1 i own 
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Mu rein 


Unicellular 


Autotrophic 
Hetero trophy 

Autotrophic 
Hetero trophic 


Eu Ellen a 


Moiicra 


Protista 


uniedluW 

simple 

muluceHulai'- 

MulUcellutar 


Cellulose 


Photosynthetic 

autotrophs 

Absorptive 

heterotropti 
Inge stive 


Planiae 


Multicellular 


Fungi 

Reducers 


Multicellular 


Animalia 


heterotroph 


Nulriiiou 


M U. 
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Can move 


Mostly 

cellulose 


Amoeba 


Example 


Racten a 
Cyii nobactcr;.;: 


Mosses, fern 
an^iospr! i:v-- 


Penici Ilium, 
mushrooms 


Birds, reptiles 


MODIFIED FIVE KINGBOM SYSTEM „ , Sciimtvt- b\ 

. Five kingdom system was modified by Lynn Margots and ha, lent Sdmmt , 

considering cellular organization, mode of nutrition, cytology, genetics and organc.lt.:- 

symbiotic origin(mitochondria, chloroplast, flagella) 

* Five kingdom proposed by them are as follows: 

l. Prokaryotae( Moticra) 







2 , Protootista( Pro fists) 
3- Plants e 

4, Animalia 

5, Fungi. 



■Mr 


1 . A family contains related 


2, Linnaeus took the sclent i f ic names from 
word. 


3, Solatium melange tui is the scientific name 
for _ 

4. In 1866, 


proposed a third 


kingdom protista, 

5. The eukaryotic multicellular consumers are 
placed in kingdom 


VIRUSES 


• The word virus is derived from Lath wnr ,i „ 

• Ibg&m. mm entities which con,rr^. n ? poisonous m*. 


•Non cellular infect, ous entities which . 

only in normally incu 


_Tt 


iscase and death, 


m 


reproducing onlv in r A or 

. Previously they were generally referred to a oLm 8rC Callea viruses 

, Prions are infectious proteins wh.eh are ^ d “ an 

bram mfect,0n - P nS,ble ,0r mad mfecton and mvsteru- 


EiiBumxv (s) [wpasH isuAft) irtwT7^r~~ 

u.i n tg) CJ3U ^ 












Chapter 5 


The Variety Of Life 


SCIENTIST 

aciiievfjvien^^hscovfrwi^Iruse^™ 

Edward jenner , 

Discovery of vaccine, from material isolated from 
cowpox lesion. 

Louis Pasteur 

Word ‘vaccination', from Latin word, "vacea" meaning 
cow. Since the initial Jcnnar’s work was on cowpox 
lesions. 

Charles Chamberland 

L_ 

The agent causing Rabies can't be filtered, thus this 
unseen filterable agent was described as a virus. 

Ivanowski 

Tobacco mosaic virus can’t be filtered and showed that 
healthy tobacco leaves get infected when exposed to 
bacteria free filtrate from group ofinfectcd plants. 

Stanely 

Purified and crystallized the tobacco mosaic viruses. 

Twort 

Discovery of bacteriophage by experimenting on 
bacteria which got lysed but survived on heating the 
filtrate. 

D’Herelle 

Rediscovery of T wort’s observations and named these 
agents as bacteriophages meaning "bacteria eater' . 


CHARACTERISTICS OF VIRUSES 
Size 

• Can only be seen by electron microscope. 

■ Range from 250 run ot poxviruses to 2 V am ol parvovirus. 

• 10 - 1000 times smaller than most bacter ia. 


Shape 

« Animal and plant viruses aie 
complex 

• Bacterlphages occur in 


; polyhedral (having many sides), Iwlical (spiral!, vmvUipv 


d or 


helical or cubical symmetry. Cubical arc regular solids or icosalwilral 

£K3m - — - *** A <** m 

polyhedral and a tail, which is rod shaped. 


Growth 

Cm*t grow in artificial media. 

Reproduction <hus can only reproduce in animal »i plant cell or in 

I hcy arc obilgate intran'U " « / ' . p, , limT ., s |, v wlm li man-, .pt. . ■ 

microorganism. They reproduce by nptiu" 

viruveft arc formed. 

Syn lliesls of Nucleic Acid And Pr J^"* |te syll ,|, t . , . .I iln-n mvn nm I' • id and imitcms thus 



depend on the host cell w carry out 
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jj — — - — 

Resistance . , of available antibiotics such as 

All viruses arc generally resistant to br 
streptomycin and others. 


:i urn. 


STRUCTURE OF VIUSES 

* A complete, mature and infectious particle is known as 

• A virion is composed of: . 

Central care of nucleic acid, either DNA or RNA, also known as the genome. 

Capsid, a surrounding protein coat. It 

* Gives definite shape to the virus, , , f , 

• Made up of protein subunits called capsomeres, the number of which is particular lor eaur. 

virus, e.g., 162 capsomeres are in capsid of herpes virus and 252 in the adenovuus 
The envelope is an outer covering structure present in some of the ani final viruses. Non em-eiu} >l . 

viruses are called naked viruses. 


LIFE CYCLE OF BACTERIOPHAGE 


So far the best studied phage virus is that which infeet E, coli, and is called i phage f t - 
type), and among them T 2 and T4 phages mainly used in phage studies. 


STRUCTURE OF T4 

• T 4 resembles a tadpole , with a head and a tail 

■ pnsm - 

• Tail is more complex than head, consisting of an inner 

sheath, made of another protein, to one end of which there is collar and? thlli ^ nC osed ® a 
Six tail fibers meant for attachment are attached with the tail d ^ °’ h ' T end P iaU ' 

• Its volume is 1/1000 of its host i .e E Coli 

STEPS OF LIFE CYCLE 

• It replicates only inside the bacterial cell 

• First step is the attachment (adsorption) 

• Next step is penetration the tail 

bacterial cell wall. ' e enzyme lysozyme to dissolve a port'.,- 

• Third step is injection of viral DNA in bacterial cell 

• Then two types of cycles arc usually seen i <■ i * ' J , 

• Induction involves either a spontaneous or T ' ys ° senic c >’de. 

initiation of. typtad Wcg*. which ^ J Thts results in ■ 

Head '"*• ■* Cna ' 
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THE GtNETiCs Of VIRUSES AND PROKARVOTl ' J 


The ph.Kie biniij 

to (he bacterium. 


|j rbe | ikitijt' n?NA IntOtprJrtM IfltO th* 
bicif rial chrpmc&rne * nti tuftPimii 
j i iwiinfKtive proplwg t- j 


New phtgti *fi 
rekJiuxl tu H*rt 
Ifot again. 






Awmhly of new phagei is 
<:orr.pl[ete. A phdge-emtPd'yd 
sruyrne UK-cell to lyse. 


■f hromnsarre’ '^rh IntegriieC 
prep nig? re pli c at fi II iii l ji ■. 
CorrlinuC H'-rougl ' marry rp I divisions 


The nasi DMA 
is digested 


I The hejsr rell if jivseribes ind 
iTinslates the phage UNA. 

prtHfiKing phage jwoiemt. 


in race Cfliei, tht P'0|Shige rety « 
and tUe cell wirl^mw IhO Y |:: H 


New pHiige ON A farms, 
using nudeoitcu l«m 
former Iwsl ON A 


LYSOGENIC CYCLE 



Feature 

Lytic CycIc 

Virus involved 

Lytic or virulent phage 

1 Relationship 

Master - Slave relation 

Effects 

infections cycle 


3 Lysogenic ( >'de 


Lysogen i c or temperate p ha : 
Host - Guest relation 


Non-in feet ions c\ do 


Tho branch w men uclli- \\ um mt muu 
viruses is called 

2, Viruses reproduce by ■ 

3 Non -enveloped viruses are know n as 

virions 

4. T 4 resembles that of 
5 Induction com 

_ phage, 

6, T4 infects 


phage inio 


bacterium 


IjLj ) | (>.) I U I 

\ < 0 


. , mViUM (t) uoipwil^il i: 1 

‘oiuaaos^i (s) 3(odpej, ( fr) P^N ^ _ 


tS M US|I \ 
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C L ‘i^!F lr i T| nN 01 


Viruses can be classified according to , A <cnt ., jc material, 

• Nuddc acid properties and their W *f- v,n *“ "' ,th DN ‘ V 

and wh naked, enveloped or cample nuckEt aci . . i , nn i: n v j rN( ,\ m \ 

. Morphologically viruses may be rod shaped (T.M.V), sphencal (polio mob). and 
tadpole like bacteriophages. 

SOME VIRALL DISEASES 


Small pox 


Herpes Simplex 


Influenza 

Mumps 
& Measles 


Polio 


Pox vims 
enveloped) 


(DNA 


Herpes virus 
virus) 


(DNA 


Influenza virus (RNA 
virus) 


Paramyxovirus 
(enveloped RNA virus) 


hono virus (RNAVb^T 

‘ n spherical capsid), 
Smallest known virus 


SYMPTOMS 


Raised fluid-filled 
vesicles > Pustules > 
Pocks 


Vascular lesions in 
epithelial layers of 
ectodermal tissue. 
Most commonly in 
mouth, lips, and 
skin. 


IMMUNIZATION 


Effective m 

developed 
countries, still u 
problem in 

developing 
countries. 


Immunization 

available. 


|s 


Running nose, 
headache, fev er 

diseases, 
but 


Skin 

contagious 
seldom fatal, equally 
in childhood and 
adults. 

Paralysis 


Immunization is 

available. 

Disease develops 
immunity in its 

victim. 60 % of 

adults are immune 
to it. 

Immunization 
available, effective 
immunization m 
Pakistan results in 
effective control. 


Retroviruses are associated with 

* Human immuuodeficiencv v ™° r induction in animat 

f AIDS) is a retrovirus. ^ ^ whicl * causes acouiln * f ° W]| rodent s and cals, 


causes acquired ; ~ ' rodent s and cats. 

■nimu no deficiency ^ 
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They are s 'ph&rtmf lOQnm u. *■■■■■■■■■***■■■■■ 

sit ran Jed RNA "t 1 ” H v ph-.ma m;< mbps. ■ r^v. iingk 


* 

* 


M;iv he non m ii,. ... , , 

re "»’ tow * K.. »» mv mlivi t'lKi Mrn^rwiw'aH 1 '!'/' ,’ ' ". ' ’ 

Reverse transcriptase is a sneeiiil enn i 1 ' ' -■ 

double stranded viral DNA which'm^nnj w l * ,; 1 1 ; ' JI 1 ' 

host pemime a* JS 

become cancer cells ' ' 1,Ktny 6e J)*- 1,1 fhl : ■ norma] cells 


Erivtlopn 


tnvntbjiHD 

P>Tfj(0lii| 


pi? 
Mcvtrl* 
Pratts Iri* 


Lipid 
Mo mb ran* 


p2A 

Copaulc 

ProtoJn* 



Reveng 

Transcriptata 


Anatomy of the AIDS Virus 


ACQUIRED IMMUM) DK MCI ENCY .SYNDROME (AIDS. 


Acquired immunodeficiency syndrome (AIDS) first reported m y ;.]i: iiij - j 

having one or more complex symptoms like severe pneumrnus. v^euD: 1 < 

weight loss, swollen lymph nodes and immune deficiency, 

AIDS is caused by HIV a retrovirus, which is host specific. -:nce mleo 

monkeys but does not cause disease. 


Mode Of Transmission 

By intimate sexual contact (virus present in body secretions id blood, w 
recipient blood from minor wear and tears, more common in homosexuals 
Contact with blood and blood products (infected blood transfusion I 

Brest feeding . 

Prick Of an infected needles (problem tor health care providers.! 

HIV also infects cells of C*N*S. 


Prevention ,, _ llT . , 

Avoid sharing syringes, use sterile needles, s^sund 1 '**• 

Avoid prohibited sexual contacts especially homos, xu.il - 
Avoid promoiu nroducte before transfusion 

reen ihc blood and blood proa exiiermicil 

Vaccine has been synthesized and administered on „ 


III, 
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\ mi'. m\m Imnnl tn llu I 1 1 f 

i 

\ tt us mil v 


Reverse 3 i.mscnplioii 


i 


* 

* 


Integration of viral DNA \tt liosl 
genome 



Proteolytic processing of viral 
proteins 



f HEPATITIS 

It is an inflammation of liver. ~~ 

s loxio a£ents ° r drags - 

abdominal pmn. ,0 ^rettes, 
A chronic form is mostly s.km eventually l e2 din E t0 - h Jaundlce and llv er enlargement, 
which may progress to liver cancer and even de2 LlW disease a fatal disease 


Hepatitis 


Virus 


HAV iPJsjA non 
envelopedl 


Common name Source of 

? ransmissiofi 


Infectious 
hepa titis 
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Prevention 

Good hygienic food and water 
Screening the blood. 

Avoiding needle prick. 
Avoiding prohibited sex. 
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K Morphologically polio virus is 

2. Small pox virus is enveloped 

virus. 

3. Retroviruses are in diameter. 

4. Reverse transcription of HIV occurs in 

ofWBC. 

■ 

5. Outer most pari of HIV is 

6. _______ is an inflammation of liver 

7. Delta hepatitis is another name used for 


VALUES — 


Property 

Value 

Ranee of size of viruses 

20 nm 250 nm 

Smallest viruses (Parvoviruses) 

20 nm j 

Largest viruses (Poxviruses) 

250 nm 

: - ■■■■■■ » i. — I J 

Viruses smaller than bacteria - 

1 [)- 1 000 limes 

— — * \ 

Number of capsnmcrcs in Herpes virus 

162 

1 

Nnmhrr nf ransomeres in Adenovirus ... . 

252 

niirjfin lvtir evrlf 1 s.fif'r ?5i minutes number product d 

200 

L/lilllltd l¥Uv vjvlv thus** 111 — ■ 

Adults immune to measles 

00% " i 




([ Sl)l)t il.il | l ! i: 1 1 || 

IMI l.i) Iklvj | i 
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PRACTICE EXERCISE 





lb) I mi 1 1 ton 
(dt 2 million 


fif 

Ut I'l (Wilier 

. %M\h it' un nilu i' I i J ^ r r ' ,: 

|ki of the t©a«rw i«« c*l*f*n » frecf *i. 

with rxrii othrr than the wther CJfr-ono 


(h) Genus 
(J) Order 


nt 

icj Ftmly 

tuk*r* i*m it i KKltifK ftimi of 

(t)Omm 

ft t Potato 

4 /fie* crj* U I hr Mtreiifk him of : 

(llOkMK 

(lltato 

Ihrtw o mkkk tie prepare (Mr own food 
i»d ru eoif f*r^ art nlrd 

(! ! h^SXut 52 Ifctcrotrophs 

X 1 S£?“' " — H, : thjt „r .ntim.iK: 

tet TVy dual h, lr cWarophjn 12 P? iaek <rcl * u jil 

Ur .wd *k k fc ( , h>M (dll Both A and B 

">****» rt ! ri ',* Dd b,Ul ' 
u i I^uh. cenotiquc Hctcrotritpf^ 


(M \mafUs 
(4) fomaio 

fh) Amaltas 
I ii ) Tomato 

from Mmplv mm ^iituc m.iti i uiJ 


rub)* "-"“I Wndom h,v t ■hw2 it ‘ . 

i l * 0wir r>t^ mode r. f mitrirb^: 


<c* Aiumiln 

" Wc* of tW folio* le £ 
I heir crU w «U 

'*>Pri4ar>ofae 

(c) 


ft) ftutocima 

ortin,,™, b«» ( hilin .! , nu . 

Jor structural cmiijnifii, !ir 


n '*U«U«d MUkj , klt 

artoiii I .irmjcut 

(«) Mwn WhtntkCT 
Schwartz 


<*i C*ta« *** propowd by; <d) Fu " bi 

ft! f* ChamJ 

(«} PnA^x*** 10 WWh ^"Idom; > " M 

(c) Moixra 

(e) Fungi ^ 

l^her name for Kinodn^ 

(*) Ptmoctift* 10 ^nera k: 


mu natton 

>11n Mar Bulis and Karla _ 


(b ) Plmtac 

<t5) Proust 


(c) Archie 


ft) Uhj ee |i 11 l 

<d) E u . ,ir organisms 

ca no(iq utc WgBnjsn ^ 

ft) Proleary, 
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ls utii'losi'd in 


iici nn" mriitiinn 

tb) Nor F- liticE 
(d) Salty PIlui.1 
_ c«ii t : 

(b) < 'arbohydrijtc 

LI) DMA. 


(b) Edward Jcnnar 
(d) Stand y 

(b) Ivanovvski 
(d) D’llerelle 

(b) 20 nm 
(d) 40 nm 

(b) 200 nm 
(d) 300 nm 


Chapter 5 

14 . The word virus is derived fl , 

(a) Sweet tlu id 
tc) Poisonous Fluid 

15. DNA or RNA of viruses 
(a) Protein 
(c) Lipid 

16. Vaccine Was discovered by: 

(a) Louis Pasteur 
(c) Ivanowski 

17. The name Bacteriophage was coined by- 
(a) Charles Chamber land 
(c) Twort 

13. The size of smallest virus is: 

(a) 10 nm 
(c) 30 nm 

19. The size of poxvirus is: 

(a) 20 nm 
(c) 250 nm 

20. Viruses are smaller than bacteria 

(a) 10- 100 times (b) 10- 1000 times 

(c) 100- 1000 times (d) 1000- 100,00 times 

21. Which of the statement about viruses is incorrect: 

(a) We can't grow them in laboratories on artificial media s 

(b) They are obligate intracellular parasite. 

(c) They can synthesize their nucleic acid, 

(d) They are resistant to most of antibiotic treatment, 

22. Protein subunits of capsid is called the capsomcres, is a characteristic of each \ inis. 

Their number in Herpes virus is: 

(a) 100 (W IS2 

(c) 162 WITJi 

23. Protein coat, the capsid of adenovirus is: 

(a) Surrounded by genome. SunaunJ.ng. genome. 

(c) Surrounding the envelope. id) Both! an, 

24. The agent of controversial nature causing 

(a) Bacteria (d) Prion 

(c) Adenovirus 

25. A virion is: Viral protein 

(a) Virus (d } Viml gene. 

(c) Viral lysozyme . jt . 

2<*. An isolated virus is not considered • (b) ran -, metabolize 

(a) Separates in to two inner p . m s ‘ - ncrt {d) Is coated « -.!.■■■ - r 

(c) Rapidly looses its Genome tlu ^ ^ ^ 

22. Bacteriopahage that infect ■ >4 iype. 

(a) M type (dl S type. 

(c) T type 
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34 . 
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36 , 
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„„ iltt> Iwctu iii! n il " 'll 

— . i vi. f in* riTOtJtOr sitt * 

Attachment of the b actef lop li age vut 

involves: ... 

(a) Strong covalent bond between virion and iu.L,p 

(b) Week chemical union between them. 

(c) Both A and B depending upon the phage- 

the receptor site oft he bnctcriul cell vv all: 

(a) Absorption. tb.i Multiplication. 

(c) Lysogeny. (d ) Penetration 

Which of the following is incorrect for the lysogenic cycle in life mir d 
hactoriophagi*; 

(a) Phage when get', incorporated with the bacteria! chromosQrne is culled prop u. 

(b) The bacterium continues to live and reproduce normally. 

(c) Lysogenic bacteria may get infected by the related phage 

Id) The cycle may convert into lytic type resulting from environmental exposure. 

In lysogenic cycle. Hie process of separation nf phage D’N V from the hosiA 
chromosome and initiation of lytic cycle is called: 

(a) Lysis (b) Ly sogeny 

(e ) Induct ion (d) Ad sorpl i on , 

In the lytic cycle of bacteriophage the host [)\ V is: 

(a) Replicated 

(b) \ um oM by (he protein coat 

(c) Digested into its nucleotides 

(d) 1 urned on hy the removal of the protein coat 

In the 1-ysogenic cycle, the DNA of the bacteriophage: 

(a) Joins the bacterial chromosomes 

(b ) Attaches to the inner surface of the host membrane. 

(t ) is immediately degraded when enters the host 

(d) Goes directly to host ribosomes for translation 

J emperate phage may exist as: 


lb) Capsid. 

Id) Retrovirus. 

C.b] Rod shaped 
(d) Hexagonal. 


(a) Prophage 
(c) Viron 

Tobacco mosaic virus is: 

(a) Spherical 
(c) Tadpole hke 

Which of the following is an rn a v , 

(a) In llucnza virus 

(c) HBV. (b) Herpes virus 

Which of the following disease results ; n Pox v “ rus 

(a) Measles h * revii,ts Paralysis d Ue t0 virsll _ , 

(C) Hepatitis (b) Herpes simpi “ ** °* CN ’ S: 

An enzyme which can convert Pol '0 

is called: sm 8»e stranded RNa i„ 

(a) DNAase 

ic) DNA polymrase. 


t0 t,0ub,c s,ra nded viral DN \ 
fb) RNAase 


Id ) Reverse Tr; 


inscnpta sc 
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Which of the following 

(3) Hepatitis virus. U ‘ has affiliations with the „ h ^ 

(c) Polio virus. (b) Retrovirus 

Which of the following i s the small, * , (d) Pos virus 

(a) Hepatitis virus, a LSt * cnown virus: 

(c) Polio virus. (b) Retrovirus. 

Complex symptoms like severe Dn( , !lmnB . {d> Pox vints 

swollen lymph nodes and immnnAi vascnlar tumor, sudden weight loss, 

(a) Polio. 'mmune deficiency are features of: 

(c) ADDS. ( b ) Hepatitis. 

Which of .he following state™,, a bo„, AIDS if, 

(a) is a host specific disease. 

(b) An infected mother cannot pass the vims to her baby. 

(cj Results in enlargement of lymph nodes. 

(d) Can be prevented. 

Mode of transmission of Hepatitis A is: 

(a) Serum. (b) Faeeo- oral. 

(c) Sexual contact (d) All of ihese. 

Which one of the following specially result in chronic liver disease leading to hepatic 

failure: 

(a) H AV (b) 1 1 B¥ 

(C)HCV (d)HEV 

For which of the following no preventive vaccine is available. 

(a)HAV U>) HHV 

(cjhcv m m ; \ 
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Kingdom Monera 


* 

# 


Kingdom Pokmyotac i-misinis of(1 .. 

'Pro ' means 'before' anti 7 , ' ,MUs wnli P«>kaiyotic cells 
MicmWtilogists place bacteria in twomaL**^”' 

anJ » much mi.;, Her division mh«ebaJZ Ir'-’T""' ? bttc,eria m* for “true bacteria”) 

Jftxk for anaem hacicria 1 ’), 

U lSCOVl ij Y 0| | {A ( 


SCIENTI ST 

A,V. Leeuwenhoek 

Louis Fasleur 


Robert Koch 


DW ere d 

them as animalcule*. p,m/m b > s,m P ,c and named 


Development Of vaccines tor Anita*, Fowl Cholera. Rab 
l J aslL‘un/ai]on, 

Fermentation 

— — P ' m .— 1 JL>n ' E % r - Microbes co u I d ca u se disease. 


ic.v 




Discovered causative agents of anthrax from blood of sheep, a 
rod shaped bacterium. 

Discovered bacteria that cause tuberculosis. 

Developed techniques of inoculation. 

Isolation, media preparation, maintenance of pure culture, 
pre p a ration o f spec i me n , 

Formulated germ theory of disease. 


I ) A specific organism can always be found in association with a given disease. 

-) I he organism can be isolated and grown in pure culture in the laboratories. 

3) The pure culture will produce the disease when inoculated into susceptible animal. 

4) It is possible to recover the organism in pure culture from the experimentally tr reeled 

animals, 

nrruRANCE of bacteria 


Bacteria are universal in occurrence. 

Their number varies according to locality and environment. 

Some always contribute to natural flora* 

Other live in specific environmental ooml.lions 0 g... high temp, alkaline or acid c cikI.ik, ■, 

STHIJCTlim’ or BA<'TI’~»IA 


All bacteria cell ^variably have a cell membra.* c^eplam HI- a- . „ an.. 

TV-'maiontv have cell wall, which gives shape to the bocH-r i|l eel 
■ ml rndjorUv JiiivH icii n-joislhs mli . imibrae and .immile* i 

Specific structures like capsule, sbnte, 
bacteria 


on 
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sr/K OF B U'l FUl V 





Coccus 

Diplococciis 


Spherical 
Two cocci 
Cocci in eh: 
■Irregular an 

Grou p of fy, 

Group oiVi 

Rod shap r^i 

£^amol h* 


merit 


Sarctna 


Bacillus 

Diplobacillus 

Strcptobacillus 


TYPE 


Mycoplasma (smallest) 


Escherichia coli 
Spirochete 


Staphylococci Sl Streptococci 
nscium fsxhehoni 


SIZE 


O.l-tiOO nm 


100-200 mu 


”>-l ,.2> am 

— i- 


\ SO pm 


SHAPES OF BACTFHl A 

SSptd)' c ““ ISph ' r “* 1 " " > " 1 Bucllll («,„| 5 |, ap01 |, „ 

•wi* h,ve characterislic 


TYPE 


SHAPE 


DIVISION 


Streptococc us 

Staphylococc us 

Tetrad 


lane: 


Vibrio 


Spirillum 

Spirochete 
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Kingdom Monera 


. »" fl are “tonely thin hair like 
, They come out through cell wall and or 

ce ll membrane in the cytoplasm. ,8 ' nate from **<* bodies, structures just beneath the 
, u is made up of protein ,L Flagellin ’’ 

. Cocci very rarely have flagella. 

« They help in locomotion. 

. With the help of flagella, flagellated ban • 

chemical signals which is a type of behaviour' ^ “ nd move in response 

- 4ilca as Chemo taxis '. 

rfl _ A., n v,. 


to 


Classification On Base Of Flagella 


TYPE 


Atrichous 


Monotrlchous 


Lpphotrichous 


Amphitrichous 


Peritrichous 


No flagella 


flagella 


Single flagellum at one end 


Tult of flagella at one pole 


1 utt o[ llagdla at both poles 


Bactci tom ec]u ally suit o lir d cd h v finite] I a 


PI LI 


1 These are hollow, non- helical filamentous appendages. 

* They are smaller than flagella. 

True pili are only present in gram -negative bacteria. 

* They are not involved in locomotion. 

* Pili are primarily involved in a mating process between cells called "Canjngmmi proccw" 

1 Some pili function as a mean of attachment of bacteria to various surfaces. 


CELL ENVELOPE 

Complexes of layers external to the cel! protoplasm arc colloctivelv called cell crncKmc 

delude capsule, slime and cell wall. 


Capsule 


* A thick, gummy structure giving sticky character to colonics of encapsulated tactri:. 

h is made up of polysaccharide units or proteins or both. 


islinii 


^ loose soluble shield of macromolecules. 

Nime provides greater pathogenicity to haetcf m 
protects them from phagocytosis , 

Ce « Way 

t A ri gid structure between extracellular subslant. 
* 9^ wall is only absent in Mycoplasma - 

1 Ls composed of a macromoleculc c*\k<S 
Crtlss hnked with peptide fragments. 


1 1 j I 'i line 
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Chapter _6 S arc also present which are lj n k e( j 

lipoproteins andtW>& 
with peptidoglycans. not con tain peptidoglycan, rather contain ptoicms. 

Cell wall of archaeobai'terial d 
glycoproteins and polysaccharides. 

It determines the shape of bacteria. 

It protects the ce\\ from osmotic lysis. upon their staining characteristics 

Ii provides identity to different bacteria, dep $ 

Gram positive and Gram negative bactena. 


rnAR \rTRRIStirS 

^RAM-POSITIVE 

GRAM-NEGATIVE 

Staining character 

Purple. 

Pink. 

Number of major layers 

1 

2 1 

Chemical make up 

Peptidoglycan (50% of dry 
weight in some bacterial 
cells), teichoic acid and 
lipoteichoic acid, lipids (1- 
4%) 

Lipopolysaccharides, 

1 i p o pro terns, p e.pl i do g I y ca n 

(10% dry weight of some 
bacterial cells), lipids (11- 
12%) ‘ j 

Overall thickness 

20-80 nm 

8-1 1 nm 

Outer membrane 

, No ' 1 

'Yes 

Periplasmic space 

Present in some 

Present in all 

Permeability 

More permeable 

Less permeable 


* 

# 


* 

# 


it Utkin fi ki kf-LL MEMRRanp 

It IS thin, flexible structure beneath the celt wall surro.mX, . , 

Bacterial membrane differs from eukarvntU ’ u ™ ndln ^ cytoplasm. 

It is involved in transport of proteins nntr , J Ilern rane 1?; lacking sterols such as cholcsteri 

The plasma membrane orbacteria also SUear and elmTOn or other metabolites, 

lor cellular respiration. " n Jlns en W>nes for respiratory metabolism i.e. 

present 

2 ^* ^SSSSSS and ,he *«*«* 

a nucleoid are present in it. 

Bacteria like other prokarvn , ^£kE01D 
chromosomes, ^ otlc 

A ~ ■ 

Bactena have a simile m folded to fit . 

"'"»»»«« tw “ ni Mule Ihe cell 

******* 
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* 

* 


PLASM! n 

Circular, double stranded DNA molecnW ,■ . , 

growth and metabolism ’ Self - re P l,catin S but not essenti al for the bacterial 

Contain genes of drug and insect resistance. 

Plasmids are important vectors in modem genetic engineering techniqi 


lues. 


RIBOSOMES 

• They are composed of RNA and proteins. 

• May be loosely attached to the cell membrane. 

« Smaller than eukary otic ribosome. 


MESOSOMKS 

* They are formed by invagination of celt membrane. 

* They are involved in DNA replication, cell division, export of exoccltular enzymes ana also 
contain respiratory enzymes 

STORAGE BODIES 

* Store extra nutrients like glycogen, sulphur, fat and phosphate, 

* Also store waste material like alcohol, lactic acid, and acciic acid. 

SPORES 

. These are metaboiicaliy dormant bodies, resistant to adverse physical env.mnmemal 

conditions. t „ tive cc m or tndaspore (inside vegetative cell). 

They may be exospore (external to vcgetativ t cut; or , 

They germinate to form vegetative cell under favorable condition. 

They normally develop at end stage of growth o! batten . 

CYSTS 

IMt I L*| , w rfegfccatiStSmt but not heat resistam structures. 

They are dormant, thick mtlhtl 1 > . {h w hieh can germinate under suitable 

They develop during differentiation of t,s _ 

COnd iti ons * -J 1 ® " " " — " ,, 7, . . .- rt t . fi 1 sgn vere d b v 


» 





agent T^S ^ fn <1 uncovered by 

r 

2. Thin and ^^ely dim hair fckc appendages iff 

bacteria. non-iilaivieiUcms appendage. 

4- — inhianc is not present in gram 

6 SS have a single chromosome, thus they a» v 

- ^diy develop ate d,„ ban, ,, 



AlOtls I' 'I 1 '' ^ 


v , S » 14 (e) ' j I'. '• ■ ' 

(9) Sajhsoj (g) |f!d (tr) l! d°‘ ^ ~~ — - — ~ 
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1 

r 

— i 

i- 

Photosynthetic 


Chemosynthetic 

Parasitic 



Sap ro trophic 


Those bacteria which cannot synthesize their organic compounds from simple inorgar. . 
substances are called heterotrophic bacteria. 

Saprophytic bacteria gel their food from dead organic matter present in soil in the 
humus (material from partial decay of plants and an imals), 

Saprotrophic bacteria have an extensive enzyme system that break down the c.nvV- 
substances of humus to simple compounds, 

Sose d T"? rt U u P ° n thC ' r h ° St f0r nutntiwl are Politic bacteria. 

substances are called autoTrophic hacZ/a. ' * COmpounds frcm sim Pl« inor^pic 

cytoplasm and thus is differcm fromh^of^resent inV^P 7^ chlor0phyl1 dis P l ' rWi: 
Examples of photosynthetic bacteria ar ' ' S ° f srecn P larits - 
purple non- sulphur bacteria etc! * ^ Sulphur bacteria, purple sulphur batter... 
Cheniosynthetic bacteria oxidi? 

,0 " S ** ** thc ETa"ed ^‘T m 'f " 


'eaci vu> c • 


type 





Aerobic bacteria 
Anaerobic banteri- 
Facuitativebae t,^ 
Mrcroaer 


I EC 


i rcs encc 
££2£eiUrat 



EXAMPLE 


PxeudomoiuiK 


(ibsen 


i2L°f 0- 


ce of 


Si 


OX' 


!en 


} t rochet e 


1 


Bacteria 




lncrc «c in nu^T^H^N^|rp Criri 

■val ofw , .... Kr ** 


_£■ Co/i 

£wnp\‘ltth,n 


'ter 


^ r^;r ^7 X S’r ca,led ‘<w , fission 

mat ^l miE ls k ™** a Sgt 


enUf n t 0 



r^c ipient during u prices,'- l 1 
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Ph ases of Growth of Bacteria 


PHASE 


Lag phase 



Kingdom Monera 


feature 


Log phase 


Slationary phase 
Death/ decline phase 




IMPORTANCE OF BACTERIA 

• Eco logically bacteria arc important as decomposers. 

• About 200 species arc known to cause diseases in humans 

CONTROL OK BACTERIA 

Controlling microorganisms may help in preventing ami treating diseases, prow'.-.;-!. 

spoilage and spoilage of industrial products. 

Physical Methods 

• The process in which we use physical agents to condo! bacteria mic:oo-pj:i>”> . • 

sterilization , 

• Sterilization is destruction of all life lorms, 

• Moist heat (steam) causes coagulation oi proteins thus kills ihe mieuvi -v. o 

• Dry heat causes oxidation of chemical consiliums ofmicmbcs and Hu* ' ! - * 

• Electromagnetic radiations below 300 um arc clleeim- in kil me. n.vr** , • : 

radiations. , , . , , 

• Filtration is used in sterilization of heal sensitive compounds like .muh.* , , 

etc, 

Chemical Methods . , inW „ t m, .mm it. 

• Chemical substances used on h v| .i,. 

called antiseptics. disinfection am 

j yii^p wtent chemical agents jj-sc I ^ : . !( . 

cat merit o t iti Iceium 


oi 


.nzern 


.... mViimiH ~ M ar. ! 

Halogens, phenols, HA. KW 1 * ;|l , j 

• aiemotherapetttkdiemtcals^stnnu 

• rnhihilt in 


V III!' 


Antibiotics destroy or inhibit the H'g' [ _ 

They work with natural defense and sin 
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They may be natural as V«h tW *“ 11 


Kingdom Mon era 


;l> a clinomy cetcs mu! fungi or Synth e fa. 


it\ 


prepared in laboratories from li viog 

Mi - *™ "”* ca “ 


me 


|1 ' ,L ' antibsoiic 


coverage. . , r , 

Misuse of aniihi otics caiiscs cemin sid^il^- 


Penicillin 


Strep to mycin 


Tetracyclin 


Allergic react torts — — — 


Effects auditory nerve thus causing deal ness. 


Discoloration oftceth in yomz children 


• Microbicidal effect is one that kills die microbes immediately. 

• Mkrobistatic effect inhibits the reproductive capacities of the cells. 

Antibiotics work by: 

• Inhibiting the synthesis of bacterial ceil wall e.g., Penicillin. 

• Inhibiting protein synthesis and nucleic acid. 

• Inhibiting cytoplasmic enzymes, and cell membrane. 

Immunization And Vaccination 

• Attenuated or Jess virulent organisms which could still stimulate the host lo produce 
antibodies, i.c. a substance that protects the host against infection due to subsequent exposure 
to the virulent organism is called vaccine. 

Contribution of Louis Pasteur 

• He isolated the bacterium responsible for ch,cken cholera and demonstrated dial Chicken 
la,t t0 ® cl mfec,lon >1 previously exposed to attenuated form of bacteria 

■ »,£ *' Pr " K ' ,le ° f wilh Bemped cul.u rcs lo ,hc pr.mhta «f 

' "$£?."* ***• V ' m ' U » ™»m« 'Cow') lo the ,»™„ed cote 

He tilso devatopuii a Vticcjfj p acj'iinct i .j * . . 

infected carnivorous animals like hit ^j? 011 0r ra ^ les > a disease resulting from one m 

Contribution of Edward Jenner ‘ Jn ° gS ' 

He first time vaccinated a boy against sfttaUpox 


li 

3. SSe ° f no ***®*®ri«| growth is 

4 - ^^ef?ec S t'!r Ct ' 0n 5 ai] W 

immediately ° ne ^ at kills th c microbes 

J * 



Coni Pound^ ' Scc l in sterilization of heat sensitive 
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, The cyanobactria or blue green a i eac arp , 

photosyn thetic bacteria. ® largest and most diverse group of 

, They are tru e prokaryotes . 

Structure 

• Their diameter is 1- 1 0 jam, 

. Generally they are unicellular colonial t™, t, „ 

■ -r I,, (.''Uli many shape) or filamentous (consisting of 

tnchomes, chains ot cell) surrounded by mucilaginous sheath 

• Cynobacteria have normal gram -ive cell wall 

• They luck flagella* olten use gas vesicles to move in water, while many filamentous species 
have gliding motility-’. 

Nutrition 

• Their photosynthetic system closely resembles that of eukaryotes because they have 

chlorophyll a and photosystem JL 

They utilize water as an electron donor and generate 0 2 during photosynthesis. 

They contain phycobilins as accessory 7 pigments, 

Phycocyanitt (blue) is their predominant phycobilin and CO., in them is assimilated through 

calvin cycle, 

» Photosynthetic pigments and electron transport chain components are located in ihylakoid 

membranes linked with particles called phycobUisomes* 

• Reserve food material in cyanobacteria is glycogen* 

mlZrTcc by binary fission or fragmentation. Sexual reproduce * no, found at all, 

ECONOMIC IMPORTANCE 

Reclamation of alkaline soil. . . 

Fixation of atmospheric nitrogen in those having c e • ■ ■ 

Release o/O, due to photosynthetjc uettv^s ^ ^ p<>llu , im , indicators. 

Oscillatoria and few Other cyanob.it. l . jtroecn r,xmii (relation with anj.:u"|,v' : 1 

kks nr- 

or photosynthetic partner in nio. amount o\ suspended ' 

These species impart unpleasant smell and due ■ g 

water becomes unfit for consumption, , in j 0 (hcr mutual, thai dnnk i lie v u < < 

Some species produce toxin that k “ ' vc „„,d soim. h wrv v, a., a compl t ■ • 
Super blue green algae are laasi^a > • lia j ammo acids in p soci 

food, containing 60 % proteins with ali U* 

|^K: nostoc 

Nostoc is present in terrestrial anti BI1 J <>n !'>••• -a k ; Jl 'y U 

Nostoc is widely distribute m barrel shaped ur*> li :i > 1 "■ •• 

Trichome consisting of spherical ° . called heteroeyst 

Light yellow thick walled cells *ir.Ju- _ _ _ 


* 

* 

■ 

i 


* 

* 
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It breaks near heterocyst and forms hdrtnogoma. 

Vo sexual reproduction. b t , . . . ,■ 4 < H 

Reproduce a .sexually by formation ofhormogonia and also by akmcle o * ' • 

Akinetes are thick walled enlarged vegetative cells which accumulate food and 
resting cells. They form normal vegetative cells on arrival ol favourable conditions. 


orcic 






1. Cyanobacteria have 


cell walk 

as accessory pigment. 


2. Cyanobacteria contain 

3. are basically expensive pond scum. 

4. Nos toe is widely distributed in soil. 

5. Cyanobacteria use to move in water. 

6 . cells in cya n o ba c ter i a are in vo 1 ve d j n 

nitrogen fixation. 


I 
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property 


P ostulates of germ theory 
Range of size of bacteria 
<si7.e of Mycoplasma 




Size of spirochete 


Size of Staphylococci & Streptococci 
Size of Epulopiscium fhhelsoni 


Nu mber of cocci in tetrad 
Number of cocci in sarcina 


Mea surement of close circle chromosome olT..C’qb 
Diameter of cyanobacteri a — _ _ 


100-200 nm 


l, 1-1. 5 jim (wide), 2-0-6.0 jmi 
( I one) _ 


500 nm 


0,75-1.25 )un 


600 um flung). SO pm (wide) 



1-10 pm 
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riprived from Greek means 

The word A rchaeo bacteria, (a division o ac ^ ^ ac tcna. 

(a) True bacteria. 


(d) Ancient bacteria. 

(e) Recent bacteria, microorganisms like Bacteria and protozoa? 

Who coined the term ‘Animalcules lor micro or g ^ ^ 

(a) Robert Koch. d j Leeuwenhoek. 


m “ 0 a i so *-p- ~ 


(bj Chromatin bodies, 
(d) Capsule 


techniques of media preparation, and maintenance of pure culture, 

(a) Robert Koch. (1 Louls Pasteur 

(c) Ale xan der F lemin g . ( d ) i - ce Ll w L " n ^ oc ^ - 

Which of the following statement is incorrect regarding germ theory of diseases 

postulated by Robert Koch? 

(a) A specific organism can always be found in association with a given disease 
lb) The organism can be isolated and grown in pure culture in lire laboratories. 

(c) The pure culture cannot produce the disease when inoculated into susceptible animal, 
however ihe causative organism isolated from pure culture can do so. 

(tl) It is possible to recover the organism in pure culture from the experimentally infected 
animals. 

Which of he following structure is not present in all the bacteria^ 

(a) Cell membrane 

(c) Ribosomes 

The size of Spirochete is 

(a) 0.1-600 urn ^ ^ 

(e) 500 um 100-200 nm 

E. coli, an example of Cntrobaetcriacc is imrlfV’ ^f ' 25 Um 
its size is: P tant for causing diarrlieal diseases* 

(a) 0.1-600 um 

(c) Kl-1.5 um (width), 2 .0-6.0 um (lenuthi SI 1° 0 ' 200 nnl 
In bacterial categories the bacteria sin alb • °- 7 5-l,25 um 

(a) Oram -ive bacteria * snlalter <n number are 

(c) Ancient bacteria (b) Eubacteria 

Sr " r *— h. _ pw . late " i » =»■» *. ta.™ 

SSiSKs*" ««»,%- ■ - 

(c) Mycoplasma 

Cotcohacillus ha\ a 
(at ' 3 S “ a P' 


(a) Dipio bacillus 
(c) Hgg 


lc s'niilar to 


“size ofSOO i 

(hA m are 

SJ Spirochetes 

d ^ Epulopiscuim 


The first bacterium j 


(a) Coccus 
(c) Vibrio 


,s o Uteri was 


Sarcina 

(d) No,1 e of these 



Bacillus 

(dJ s P'roehete 
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Chapter 6 

\\ hit'll of lilt 1 fiilhmiiiji Iwfrrb 
{a) \ itn to 
(?) Spirochete 

14, A «n)iip cikt! in chIUhI 
(a) Diplococci. 
c c) i c trail, 

. i< a f I, , * (tl) SarL-iitu 

,5, M lilch of the following has ;i chain amusement? 

{a) Streplobflcitlus H 4 

, L , . . , , (h) Mrcpioeocci. 

(c) Staphylococci, * . r , 

\ 1 * (d) Bum A and B. 

K,. Which of the Allowing Imctu ia ,|u not have flagella commonly? 

(#K\x-ci (ii) Hijcilli. 

(c) Streptobacilli, (d) V itiim 

17, Fhi|>ellii originate from 

(a) Cell membrane, (b) Cell wall, 

tc) Capsule* <d) Basal body. 

18, A bacterium with till! of 11nj>ol1ii ul hoi Ii poles is called 

(a) Lophotrichus (fe) Monotri chous 

(c) Pcritrichous Ed) Amphitriqhtnil 

VK Which of the following structure primarily helps in attachment of bacteria on 

various surfaces? 

(a) Flagella, fb) l f di 

(c) Both of these ( 1 1 1 ae oil hesy 

20. Which «r the following structure provides greater path ogeni city lo the bacteria ’ 

(a) Capsule* {b) f ime 

( C ) Cell wall. (J | Ce " mL ' mbranL ' 

II. Cell wall is absent In # Bacilli. 

(a) Uwci (d) Mycoplasma. 

(c) Mycobacterium 

II. Cell wall of Ardiacobacteria does not contain 

I (d) Polysaccharides 

(c) Glycoproteins 

13. Gram positive bacteria appeal ^ j^ €( j 

(a) Purple. (<j) Blue 

(c) Pink , . t , is tijiUtlv roldcd to tit inside the cell 

14. Extremely long molecule «l [)VV 

component is called c 'hroinosoaflc 

(a) Nucleus (d) ChrOTuatin body 

(c) Chromatid. for t |, ug mid disease resistance in bacteria? 

z 5. Which of the following contains g ^ Plasmid. 

(a) Necleotide. (d) UibtiMwne. 

(c) Mesosome . . i, Pterin is 

2&, The common waste material m - /b> i acid 


(a) Glycogen 
(c) Ammonia 
Example of bacteria 
(a) Campy lob actor 


(d) I ren 


. w rtitice.il nil 

requiring py) s p, rsH :tK'Ui 


(c) E-co 


mp 

coli 


i, 1 1 Pslmii-iu i n>n 


- 

»:v* 
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(h) Chcmosynihcfjc 
(d) Parasitic bacteria, 

(h) Chcmo.synthet/c b&cfcna 
(d) Parasitic bacteria. 

(b) Anaerobic bacteria 
(dj Microaerophilic 


Pur|.lc non- sulphur bacteria b an cxmple h nthc(|c bacteria 

(;i) He tern trophic bacteria. ■ , , t 

, , , . ( td) SadfotmpJuc bacteria 

(c) Pliotpsynthetic bacteria [ ; 

Those bacteria which arc fully dependent upon their !«*)*< •'*»' " ll(ri,10M iirt ' 
( a ) He lerotro p li i c ] >a e l c ri a . 

(c) Saprophytic bacteria 
Nitrifying bacteria are the examples of 
(a) Metro trophic bacteria. 

(c) Saprophytic bacteria 
E. Coil h an example of 
(a} Aerobic bacteria 
(c) Facultative bacteria 
Spirochete is an example of 

(a) Aerobic bacteria (b) Anaerobic bacteria 

ba J CtCna W Mismaerophilic 

Vx pil, ,s formed in which of the following processes- 
(a) Binary fission, /uma-* 

(c) Sexual reproduction L? r . ' t0S ' S ' , 

SBB? ” 

(c) Stationary phase Lo S P^ase 

Chemical substances used on itvinr, ,■ f d ) Death/ decline phase 
organism are called 6 tissues ,ha ‘ inhibit the 

(a) Antiseptics. 

( c ) Antibiotics. (b) Disinfectants 

Who developed the varfin* Q * W) ^a^cincs 

(a) Louis Pasteur ^ a,nst anthrax? ' 

(c) Leuven hoek (b) Edward Jennar 

8KT? *" .... (d) Al “«« Ffcmi 

(c) Acid fast. /m p_ 

wSSi* f0ll<>Wins hef P Cyanobacteria to li^ CdluIose neb. 

(c) Both of these. ‘“Wmote? 


growth of micro 


ling. 


Cyanobacteria rem-n.i 
W Binary fission “ b * 
(c) Meiosis, 

Approximately 

(a) 100 —"—Species 

(c) 300 


(b) Gas 


v esicles. 


(dj None of the 


sc. 


( b ) Mitosis. 

0fbwt ^^tnCiT i0n 

t b )2O0 Cai,se diseases in humans, 
(d) 400 
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Kingdom Protista 


iMTD/^n.irTION 

. 

multicelluar organisms, which hr. 

Difficult to characterize. 

Defined by exclusion, 

Protists do not develop from a hlaslulam an Lniboo & mullicel lular 

Contains four major groups, single cell protozoans, umcdluMf ai fc 

Algae, slime molds and water molds. 

• John Hogg in 186 1 proposed the kingdom protoctista for micr oscopio or gan ism. 

■ Ernst Haeckel iii I §66 suggested: 

> Creation of kingdom protista to include bacteria and other microscopic organisms (such a- 
euglena) that do not fit into plants or animals. 

^ To separate blue green algae and bacteria from other profists and placing them in an 
other group i.e., monera within kingdom protista. 

• Herbert Copeland in 1938 elevated prokaryotes to kingdom status thus separating din ro:r 
protista, 

• All the protista evolved from prokaryotes. While all the other eukaryotic kingdoms 
Plantae, Fungi, Animalia arose from protists in various ways. 


Diversity Among Protists 

• Protista is polyphyletic group of organisms, 
of ancestors. 


i.e., they probably don’t share a common grn ■ 


■* 


Margate and Schwartz have listed 27 phyla 
organisms 


to accommodate this diverse assemhkic oi 


PROTOZOA: anim ^] . L[KF p ROTKT <, 

All are unicellular and ingest food by endocytosis. 



•Inleellular 

j )n tCelUi|flr 

rriiiuiw 

u ^ciu^: 


r Actinopotfa 
fnranntiij^rit 
Apicomplexan v 


/ V< i,v motUit if i 

Put timccium, i 'ortn «. 

Stem a m tvvrArrrt ft&ra 


Common Form Existence 


Locomotion 


Amoebas 


Zoo flagellates 


Examples 


Unicellular Free living 


Unicellular, 
some 
colonial 


■'seiidnpodinlflk? 
tv U cytoplasmic 
projections. 


Freeh 
Parasitic or 
symbiotic. 


One 

ame nor end) 
more flagella 


Entamoeba histo! fit 
(Amoebic dyscntcR 1 
human s ) 


7 ri i ho } n mph as { s y i i i h : 
iu termite's f l! 
^ } yp<t nosoma ( 
sleeping sickness )i yv 


Rutfo/arittn^ 


C’iliatcs 


F 


ora ms 


Kips 

Entm 


i iA\ 
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KoaflagcUates 


Kingdom Protista 


Trichonymphaa are complex, specialized |h a „ 
as symbionts m the guts oftcraiiu*ana hefo ,? ,!f- Wlth man >' f1a e cIta which live 
# Ch oa n oflagg elates arc ses s ,l e marine or fresh! I 0fd ? wood - 

and a delicate collar surrounds their single fl a , c n ^ g ales ’ wtlIc1 ' are attached by a stalk. 

, choanotlagcllales are of special internet K,J gC ™\ 

in sponges. ‘'use o f there striking resemblance to collar cells 


Ciliatcs 


They arc unicellular organism with a flexible 


outer covering called a pellicle that gives them 


a definite shape, which is changeable. 

Water regulation in freshwater abates is controlled by special organelles tailed contractile 

vacuole. 

Ciliates have two nuclei i.e. diploid micronuclei functioning in sexual process whereas 
polyploid macro nucleus that controls cel] metabolism and growth. 

Cili&tes arc capable of sexual reproduction called conjugation during which they transfer 
their genetic material. 


Foraminiferans and Actinopods 

* Foraminiferans and aelinopods are marine protozoans which produce shells (or 

* Tests of forammiferans are made up of calcium whereas those of act i nopods arc made up ol 

silica. 

* Dead forminiferans sink to the bottom of the ocean where their shells iorm a grey mud that is 

gradually transformed into chalk. 

* Foraminferans of the past have created vast limes tone deposits. 

* Radiotarians are actinopods w ith glassy shells. 




Aplcomplexans , n 

Apicornplexam lack specific structures for locomotion but move rty i exmg- 

Many apicomplexans spend part of their l.fe in one hosl and part * a Afferent ho# ppeem. 

Plasmodium is transmitted to man by a bite of an infected female anopheles mosquito 

.1 in rbc where thev rnullipiv. and upon bursting id 

Upon entry, gain access to liver cells, then in KiiL.wnc.c 1 ■ 

R.B.C newly formed Plasmodium fmm number of toxJic subs lances. 

Simultaneous bursting of million of cells result Uuiis. 


In mosquitoes 


SporOldil« 

,„ d S®. 





5porO-ic , i Lt'f 
U! 

nJevj; j jJ+unJ* 






iipnl-OIOiHfll 
/ I I 

* i wjth 

Vvnvtguita- 


jivr nail a 

in humans 
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mr Air:AE : Pli*IVLk » > r 

..... n ,it nrobai^v 50 - 60 % of all the photosynthesis 

Algivc art* phow\yHthi f tU’ protists^ carrying 0 P 

oncmm ^ rem an( j j eaves and lack xylem m-j 

A body which is not differentiated mto true root., 

phloem is called u Tft alius" , f _ . 

Algal life cycle show extreme variation but, all algae except member phylum rftodophj g 

liave forms wifb flag*®## mam ceth in at least one ol stage of their i t 

major groups of 



1. There are 
protists. 

2. All protozoans are unicellular & ingest 

food by _* 

3. filiates have a flexible outer covering 

called - 

4. are acti nopods with glassy shell. 

5 . Plasmodium enters in human in form of 


Cl ass ifi cation of the Photosynthettc Protoctists 


| Phylum 

Common 

Name 

Form 

Locomotion 

Figments 

Examples 

tugienophyta 

Eugtenoids 

Unicellular 

Two flagella 
one long one 
short 

1 Clvl.a, Chl.b, 
Carotenoids 

EitgL'm 

Phyrrophyta 

f ’ li rvtfinhvt a- 

Di no flags Hates 

Unicellular 

Two flagella 

Chi. a, Chl.c, 
Carotenes 
including 
Kucoxaiuhin 

(n wn 

t \’rcI{;IW 

vim jdMj/iijLa 

f 

u] atoms 

Usually 

unicellular 

Usually none 

Same as abo\ e 

Dhs;\ >wu 

Phaeuphyta 

Brown algae 

Muhicclltilar - 



Pitinnl>;rui 


<wo flagella 
on 

reproductive 

Same as a ho sc 

Fttc a i 

\'fo l rth ■ ■■ 

Rhodophyta 

Red algae 

_ Multicellular 

cells 

~None 





or unicellular 

ChLa, 

Carole ties , 
Phycoci \ 1 hi m 

i "in 

pt 't ' 

Chlorophyll 

Green algae 

"unicellular] 




colonial, 

multicellular 

tost have 

flagella 

'■•'bl.a. Ch.b. 

carotenes 

( /)j r i 11 C'i 

Ui\xt 

" - 1 

- — ■ — _____ 



j - • i ntiiil M 

r i » * 


soijozaiodg (g) 


!!!°if 3 °p u H (o .mo. 


.Kit 



Cl V.'Wf ' 
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IT Zl'l ■ 


- ' • 

« % 



heterotrophicallv '-, ' •' - -- • 

C ’ ’ 


- of the most unusual protiv pkxia 
.• ; - ire unicellular tBmofoge - 


- - - 

, , - ■ 


; ire , . -.red v. . 

Mls of mtriKkiHg ceilub - 


silicates 

^ : ere second to Diatom^ , - — - - _ 

. - lageilaiei are kr.owr. to have occs<- '. ' 

Seqaeorty colour the water orange red or brrw-’T- : bioom ' • 




Red :;d 


DUioms 

t _ _ . . . . r- C »- . C major product r- 


m - - r -rji - 

4 - 4 - * — 

i 


‘ ***• — 


r — _ - 
- t 1 ,. 


theff extnrtnel> .argent;-’- .-j. .- 

* h diatoms silica is deposited m the shell rod 


... 




Br j* n Algae 

• Brown algae include the giants of the pro tin kingdom 

• V." brown algae are multicellular ar.i nr.ee from a n ■ •: 
“rrn :n length 

• Largest brown algae i.e. kelps possess leaf- .-.r tefe 
arschenng "holdfast 

• Brown algae are common in cooler marine ^at tn - \ - - - 
r.ter-tidal zone, 

• /yens :s brown algae. 


■■ • t *, % 


- -_ n«7*s 


— 


- ■ . 


J POCKV CG3 


L 0 


Red Algae 

1 A few red aigae are flattened sheets of l ell 
* S j ne red a^gae incorporate efficient _ : 

jrant in building coral reefs along" itb 


- ■ " 




:md take 


... — - 


rj reea Algae 

1 In green algae, the main energy reserves 
. ’ w _ . „n „«i;i with cellulose 


s are stored as 


Most green algae possess cell waN a „ ce sira I r- 

k := generally accepted that pl^ ES a 


- - - - 


>ten algae algae 

C A/ore/Zd is a uni-cellular, non 


^-pfirtauce Of Algae , HV useful subs [anLt '' 

' Marine algae are also source of * > 


tan - - 


antiseptics. , nv crc«nc 

’ Kteps are edible and can be 


the shortage of iooa 
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Kingdom Protista 


5 v vr’r?* 


■ v'BChapt er 7 of the marine eco 

1 „ „ rP the major 

Algae like diatoms & dmonage & ■ orcanisrns . 

providing food and the oxygen to oih . - 

. , ip slime molds and water molds. 

There are two major groups of fungi-1 ike pro s 

FUNGUS vs FUNGUS LIKE PROTISTS: 

SIMILARITIES 

• Both are not photosynthetic. 

• Formed of thread like structures called hyphae. 

DIFFERENCES: 

• These protists have centrioles. . . 

. Cell wall is made of cellulose. While that 0 f fungi ' ‘s is tmte o chit . 

Slime Molds Or Myxomycotes nOvtarilasm 

. The feeding stave of a slime mold is a plasmodium, a multmucleate mass ’ 1 - . C; - 

to/LtvSZ jL (Ifl) in «*«£.. Plasmodium is a naked moss ... cytoplasm * 


■inn 


grow 
many nuclei. 

Reproductive structures ol slime molds are stalked sporangia. 

Sporangia produce haploid spores meiosis formed during unfavorable conditions. 

In slime molds under favourable condition, the spores germinate into bijlagelltifcd *>r 
amoeboid reproductive or swarm cells , which unite to form diploid zygote. 

The plasmodial slime mold Physarum polycephalum is the model organism that has been 
used in many fundamental biological processes such as growth and buferemar. a::. 
cytoplasmic streaming and the function of cytoskeleton. 



Plasmodium 


- - - - Fertilization 



Amoeboid ot < 
flagellated cells 



- Meiosjs 

(in sporangium) 

/ 

/ 

p 

Spores (resistant) 


2N 

N 


Water Molds Or Oomycotes 

• Their cell wall contains cellulose, not chit’ ■ u 

• Phytophthora infemm was the cause of v * aseptate 'Whae. 

. It causes a disease commmUy known as 0 r the 1 9 "’ centun 

ugnt of potatoes. 
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Kingdom Protista 



I Mosl (iinoflagellates arc 


ecosystem. 
-V Fucus is 
In green i 


an;.: major producers in aquatic: 


algae. 


ae, main energy reserves arc 


5. (oil wall of fungi-like protests is made of 


6 '1 he feeding stage of slime mold as 


-VALUES—: 







Pa:,." i j I k-nglli ( >l l* |nWCL a ^- {ac 


Maximum diameter of feeding stage 


ie of slime mold 


pew centimeter 
nietcr 

. 30cm (t n> 


to 
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6, 


7, 


8. 
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Chapter 7 


Kingdom Protista 



PRACTICE EXERCISE 


10. 


1 h 


12. 



^ hich of the follow ing statement about Kingdom Protista is incorrect ? 

(at 1 heir members have characteristics which separate them it fj m ki .. v 

0 >) Fhe>- on[\ include unicellular aquatic eukaryotic organisms. 

ic) lhey don’t develop from Bias tula or embryo. 

uii They contain ancestors for fungi, plants & animals. 

^ ho first separated bacteria from other protests as a group? 

[a) John Hogg (b) Ernst Haeckel 

(c ) M argu 1 is an d S eh wartz (d) H erberl Cope land 

W hich of the protozoa has a striking resemblance to collar cells in sponges? 

(a) Zoo flagellates. (b) Clioan flagellates, 

k ) Tn'patiosomoa, (d) Ttkhmympkas 

Radtularians belong to w hich of the following protozoal group? 

(a) Zoo flagellates (b) Actinopods 


Foraminifera 


(d) A pi co nip lex an s 


0>) Foramml'crmts 
(d) A]>Ecomp lc'\ imji 


W hich of the following statement about ciliates in incorrect? 

(a) Contain mainly unicellular organisms. 

(bnytr contractile vacuole is responsible for water regulation 
? C? cvcn ca P able of sexual reproduction. 

polyploidy nucleus IS^S^SSlSS? ,1lL ' ,i,llo!,sni Wi Po\vih, w 

I ime stone deposits arc formed from 

la) Zoo flagellates 
fc) Act j nopods 
Plasmodium belongs to 
(a) Ciliates 
fc) Actinopods 

Kingdom protista includes . 

fcj 26 

Stmior is a/an 
fa) Ciliatc 

f "r I (1>) Foraninii'ernti 

Compfc* specialized flagellate Hvi„„ . (ll) A P'mm| ev „i 

(aj f rtchonvmphas ‘ ' v '»g ^ymbiotlcallv 


Nile 


Apicomplcxjms 

W Fomminferhns 


0>) 2X 
id) 29 


fc) Euglem 


fa) Pellicle 
(c) Calcium 

Chalk is gradually formed 

fa) Acbnopods 
(c) Apieomplexajis 


by 


(u\ -v ' h'i mitrs .i t % 

Hyimnoitomsi 


01 fltnul 


< h ) Pcmcti' 
W) f ell wall 


WjKiuhulm 


HUTS 



1 
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Chapter J 

on In- r«IUiwin«. « hlcli t> m - 

(lt) iimlmlnmm u ' W***y Hull,? 

(c) Bulh >’! lliese (by 1 'orams 

Which of i he following »Uteme Qt js iB „ ,d ) K one of&ese 
(a) rheit zygote unlike plants ,'.' 17 ''" “hour alga*? 

0>) lhl ' u ' clsfsstfteation is based „„ „ ) „ ritt _7 **7"^ «•«** 

<c) Mt,st0 * have different mpholornTir^ 


Protista 


25 . 


omis m different stiges of iheir life 


■ ntr K.v meru'% anil cdl nail are like 


cvcle, 

v 

(il) Almost nil of them are aquatic. 

In which of the following pi KmtIltv mil , 
plants? 

(.) W^dophyu. ft) Cljloraphyta 

Id Phaeophyta ,d, 

Most of the photosynthesis on earth is carried In 
(a) Kelps (b i 

Gvmr. a sperms 

(c) Angiospcrms (d) Algae 

The only group ut ulgae having no flagellated motile cells at arts stage is 

(a) Chrysophyta (bj Phaeophvta 

(c) Pyrrophyta (d) Rhodophyta 

Brown algae are also known as 

(a) Fhaeophyta (b) Rhodophyia 

(c) Pyirophyta Id) Chmophata 

Golden algae are also known as 

(a) Chrysophyta (b) Fhaeophyta 

(c) Pyrrophyta <dl Rhodophyta 

Based on molecular data, cuglcnoicls are thought to he closri? i cUUi . 

lb) Zoo flagellates 
(d) Algae 


(a) Dinoflagellates 


(c) Protozoans chlorophi 11 w hen grow it in dark and obtain 

All phostosynthetic euglcnmds lose then 1 • 

their nutrients heterotrophically this sta cme ^ Fatse 

( a > True . ii)^» ‘cd ic l able 

(c) May be true may be false 

Most dinoflagellates are fl,) Multicellular 

(a) Unicellular (d) Zooll.tgcllaics 

(c) Both of these „ rn duccrs in marine ecosystem is ot 

The most important group of P (b) Euglenoids 

(a) Diatoms (d) Bt#n algae. 

(c) Dinoflagellates the characteristic ot dmotlage 

Of the following, which one 

(a) Most of them are umce forking cellulose plan- :irpic:".VtM 

(b) They have blooms ^ shc „ s 0 f into U 

(c) Their cells arc often co 
with ealebim 

(d) None of these re 

Kxamples of RhotloF * 

(a) Ciwndrus 
(c) Both of these 

Entry Test Series 


(b) ihiiysiphoiuo 

(d) Pinnni& r W 
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Chapter 7 

In chlorupliiUA. tin- main '>< l,rtv ,,r ( .. i( N . 

(a) Cellulose (d| All of these 

(c) (ilvcogcn ,hM*eteri*l* »f l! ret n al*at? 

Of (he following, »hich «*ik- is n«t Hit* * »; ,r ^ 

la) Some green algae posses tell »al- w,! ! _ rr . „ .... 

(h) Thcv arc genooaity accepted as iheantesKBTs „• 

(e)Chlorella i- unicellular non-nioule green algae 
id) None of these 


2H. In slime molds s [lores develop into 

(at Swann edh 

(c) Amoeboid reproductive cells 


(hi BstlaeclbteJ cc > 
Id) All of these 


29, Spores produced bs dime molds are 

(a) Haploid ibt Diploje 

{c ) Triploid ' J ) None of these. 

. 10 . Which of the fdtliming i\ responsible for Iri'h potato 1 amine* 

(a) DinoflagcILatcs (b) Kleps 

l e) Physarum poh c< phaiu m id) / J ^r \ h \phi h , i n h :j *: * 










Chapter 8 


Kingdom Fungi 


intkoih.CLIQM 


mycc 




Fungi usually prefer moist habitat. an< | [uj-l, <y.n.<,u<. ; - 

l hey can tolerate pH range of 2-0, a wide Icmpendnrc ftt* 

concentration sail/ sugar solution as in jelly anil J- im 
Fungi stone extra food ns lipid droplets or glycogen 
There arc approximately 1 00,000 species fungi. 

Mycology is the study of fungi and the scientists are 
Rusts, smuts and molds are pathogenic fungi. 

Mushrooms, morels and truffles are edible fungi < 

Antibiotic pemcillinc is obtained from Penicillin^- 
Yeasts are used in bakeries and breweries. 

Initially fungi were placed in kingdom plantac but now are in kingdom fungL 
Nuclear mitosis is present in fungi during which nuclear envelop does not ■.<! . iu, 
the mitotic spindle forms within the nucleus and nuclear membrane : " ‘ : ~ ; 
between the two dusters of daughter chromosomes. 

Fungi Arc Neither Animal Nor Plants 
Fungi vs Plants 

Similarities of fungi with plants are: cell wall, lack of centric! es and non-moth e nature 
Differences of fungi with plants are: mode of nutrition and cell wall composition 

Fungi vs Animals 

Similarities of fungi with animals are: being heterotroph and presence of chiiin and rev 
in form of glycogen. 

Differences of fungi i villi animals: they have tell wall, arc absorptive heterotrophs and 

STRUCTURE OF FUNr.l 
All fungi are multicellular (except yeast) and eukaryotes. 

Hyphae are long, slender, branched and tubular thread-like filaments 
They are of two types i.e. septate and aseptate. 


pn p 


Ou 


are non-m ■. e 


Septate hyphae are divided by cross walls into individual „„ir , . 

sssaf* 1 -» — **•* * ** *£ s ss: 


lib 


two nuclei). 

Septa of most hyphae have pores. 

Non-septQt£ hyphae or coenncytic hyphae lack rm « , 

and arc in the form of an elongated multinucleate ] ir , . ,** ,, ’ ' US c Vtoplasm mow . 

Nun-septate hyphae are always multinuckmd ' ^ CL 

Chitm is more resist ant to decay than cellulose , i , 

AH fungal nuclei arc haploid except diploid zygote that'? 

Yeast is mm- hyphal unicellular fungi, amis Awing sexual rep: ... 


Hyphae 


Septate » Dikary 0 tj C , 

{Having cross wq|| 5 ] 

Non Septate M °"ok QIVC) , ic 

(Lack cross walls) * „ 

Coonocytic 


< 


Homokany c 


^ i €> 5 Of O vC'\v v 
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Kingdom Fungi 


Fungi are absorptive heterotroph* j. c , ,| lc , . 

** <*“" tt ,hcir im ™ d « ■mviron^rXtr"'' •" ’«'> 


saprofroph > 


Saprotrophic Fungi 

t Fung it which get their iood directly from \ \ 

saprobes or decomposers. cad or £ an *c matter, arc 

* Digestive enzymes are secreted out to digest dead n ■ 

molecules to be absorbed in the cell * 0rganic rnalter into small or^an 

: ™ *- *■* 

substratum und provide uuomtous surface Tor ubso^ii^e of « ",i!” “* “ S ' “ 

Parasitic Fungi 

Fmgt, which absorb nutrients directly from the living host cytoplasm are called parasites. 

* Parasitic fungi have special roots called haustoria. 

* Obligate parasites can grow Only on their living host and cannot be grown on a^a'lu" e 
defined growth culture medium e.g. various mildews and most rust species, 

* Facultative parasites can grow parasitically on their host as well as by themselves or. 
artificial growth media. 

Predators 

* Fungi, which capture and kill other organisms, arc called predators. 

* Oyster mushroom (Pleurotus ostreatus) is a carnivorous (predator} fungus ol nemaioa^ 

* Some species of Arthrobotrys trap soil nematods by forming constricting ring. 

* P red ators use a ni ma l s lo ful fi 1 1 n itrogen requirements . 

Mutual fete (Symbiotic Association) _ . 

* fungi, which provide benefits lo some other organisms and gel some other benclits tmn 

them arc called mutualisis e.g. lichen and mycorrhizae, 

* lichen is symbiotic (mutualistic) association between fungi (mostly Aseoinyccio. - •* 

/< symb olic (mutual hiw [5000) anJ certain pholoautouophs ■ ; . . 

fuig. and few Basidiomyceto ab^ 20 0 ( „ lldl0ll am , isls „r ibaguS and 

alpe, cyanobacteria or both). Most ol the \ 

components are present within the hyphac* 

* 1 -'then-, arc ecologically important as biow'tkutors of nr P°^ ■ 

Cm lichen grow *#£&$* ,0 rocks ’ ^ *** 

I'm (hose lichen are branching 

1J -M. i. - ■ 


l! 1 U‘ 


uh 


>m!h !l ‘ 
t :ii h vi 1 1 lovv 


Ik 1 1*01 Js. 



res 


fwIcoM lichen are branching. 

Mycorrf,i W arc mutualistic association between certain l»ng> 

f about 95% of vascular plants). absorption and help m dm- 

ln mycorrtiixa c.fungt increase «rto»v from lllc so il into roots 

Phosphorous, zinc, copper and other n 

'" mk food 10 fu "K al h YP hac u . . t . endomycorrhizac ami » 1 • 

fhcre tretwatypaof ^ c ‘fJ^’! flnetrat « the outer 

ln fungal h ^ h f e .^ c ‘ nd out ,mo.vo.roiaui.og •" 

‘'veiling* and minute branches ami also exlena ou ____ 

tiPSEntry T, “ ;l Sl ’" 
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Chapter 8 


U eciomycorrh izoe. hsphac surround and extend between the cells but do not penetrate -he 
-v.: walls of the roots. These are mostly formed with pines, firs e-C. 


REPRODUCTION 


Most fungi reproduce both 
asexual] y. 


sexually and asexual i> except imperfect funur. which reproduce on\v 


■f c 0f reproduction, which takes place without fusion of sene tic materia 1 ^ ™ rj_ ,j 

asexual reproduction. " cajjed 

* ® i ff eren1 methods are through spores, comdia, fragmentation and budding. 

jT™Tmt e n d t T dC rC?rc t ductlve nructurcs called sporangia by sexual or asexual 
. r, ,!L H P ° ld ' rwri ‘ mot,le - 5raaI1 - Produced in large amount, 

called conSo|Aores USC< ^ are cut off at the cnd of modified hvphae 

‘ ° f -Uing in formation of a new mycelmm 

separate and grod 0r bud is “jg 

Sexual Reproduction 

Such type of reproduction, which taW. . . 

reproduction 

9 fusion of nuclei in fi 

* Fusion of cytoplasm 

* if karyogamy docs n 
hvphae is called r/vV 
Ascomycetes. 


genetic material is called sexual 


«T«a Sfc- habl,at 

i n Si have root-like hyphae 

" — * — ~ ■ _•* 

' hChui grow ll Sht]y attached to 
n of "“lei in fungi ig 




aA !Kltr>: 


,sbo A(2) 
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Kingdom Fungi 


p * >p| 

§ Classification of fungi is 

ivpe oi hyphae and some other charano * ^ ^1 their scyinI 

, Zei ^classified into ” m " m *»«** M 


Plivlum (group) 


Zygomycota 

(Zygomycetes 

or conjugating fungi) 


Ascomycota 
(Ascomycetes or sac- 
fungi) 


Basidiomycota 
(Basidiomycctcs or 
duh-fungi) 


Dcuteromycota 
{ De u ter o my cotes/ 
Imperfect fungi) 


R 


Typical Sexiai 




(Black bread 
mold), 

Pilo bolus 
(spitting 
fungus) 


Yeasts, 

morels, 

truffles, 

powdery 

mildews, 

molds 


Mushrooms, 
rusts, smuts, 
puff balls, 
brackel fungi 


Aspergillus, 
Penicillium, 
Altera ann 


■ j - T T. r I ^ 


Aseospores 
inside sac-like 
asei 


Asexual 
Reproduction 


Non-mot ite 

speivs form m 

sporangia 


Hyphae 


Nojvscptatc, 
mult Enucleate 


t'onidsa cut off 
from dps of 
conidkiphures 


Septate, 

lengthy 

dikarvotie 


Basidiospores 
borne on club 
shaped basidia 


Sexual phase 
has not been 
observed 


Uncommon 


Cnnidui 


Sep I ale, 
lengthy 
dikaryoEEc 
phase 


Varied 


nCOMYCOTA fZVnOMYC FTF.S OR CONMI CAUNC l 1 Miii 
Zygospores are temporary, dormant, thick walled reliant s U1 ^ 

^production by fusion of hyphae. 

[Recycle or Rhizopus . hw f us i on of eumetangia > ZyjuMpore 

Myeelium > Hyphae (fusion) > Zygote . [ o m ‘ V Meiosis > Spores > New mycelium 

Agospore germinates > Sporangiophore with spt. * ^ 

AS COMYCOTA (A<SrnMVCETF gg nR SAC - FUNG- 

I’ is the largest group of fungi. «*nvcota 50% or so occurrinn m lichen an.- 

’ there are approximately 60,000 species of ascomy 

some are mycpirhizal fe g* morels) . ^ ^ f rcs j t water. 


t 


Most are terrestrial however some a ct dispersed by wind. 

They reproduce M » » «££ X ^ ' 

hey also produce haploid sexual S ^scosporcS P r0 l 


structures called asci (oscus^sac). ^^ing asci. 

Ascocarps arc microscopic fruiting bodfem 
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Mycelium > Plasmogamy > Dikaryotic Mycelium > Kary t' Y 
Mitosis > 8 Ascospores > Mycelium 


Kingdom Fungi 


Hfc-il . 


I Mil 


Examples 

• Yeast, cup fungi and morels are different examples, 

* Yeasts are unicellular microscopic fungi derived from all tFic t irec u eren . i 

but mostly ascomycetes, , . c 

• Yeasts reproduce asexually by budding however sexual reproduction by Knnm - 

ascospores or basidia/ basidiospores may also occur. 

* Saccharomyc.es cerevisiae is the most common yea si. 


BAS1DIOMYCOTA ( BASIPIOMYCETESOK CLUB- FUNGI) 

* Named so for their characteristic club shaped sexual reproductive structure, l lie ha\t<itmu 

* Basidiospores are 4 haploid spores which are bom on, not inside each basidimn 

* Their hyphae are septate and cells are uninueleated during one phase and dikrn ,r/ • 
the remaining. 

* Fruiting bodies of basidiomycetes or visible mushrooms arc formed entirely of dr n 
mycelium. 

Mycelium > Plasmogamy > Dikaryotic Mycelium > Karyogamy > Zygote (2n) M< „, 
Basidiospores > Mycelium 


Examples 

Edible mushrooms, rusts and smuts, puffballs, and bracket/ shel f fungi. 

• Puccinia species are most common rust fungi. 

• Ustilago species are most common smut fungi. 

• Rusts are so called because of numerous mev nr ™,» „ n , 

surface (mostly stem, leaves). ycl,ow ^ "1 


. Smuts are so called because of their black dusty spore masses thM , , 

. Spore of 1M, Wto (loo* ... 


1 1 


Cap (Pileus) 
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-grffiQ MVCOTA < n £ iaMOMYCETP^77^^^^^ 

. Ait such fungi in which mrn 

' ^ ** rouna * 

, Most imperfect fungi are now classified on th I ° ‘ ' appropna ^ 

, Imperfect fungi show special kind of . a£1Sof/W 4 sequences 

poruons of chromosomes of two nuclei ^7^™^ In „ 

Examples 

Pmiciilium (blue, green molds), asbmrilh,, /u 

Helmenthosporium , S (brown molds), Alternaria, Ftmrimn. 

Penidllium 

* Are saprophytic species, 

* Having septate hyphae. 

. Reproduce ascxually by means of naked spores called con Mia 

* Brush like arrangement of conidia is characteristic qfPenU:ilHiim. 

LAND ADAPTATION OF FUNfil 


« 

» 

t 

I 

* 


I - ungi grow best in moist habitats, 

I 1 . x te n si vc system o f fast spreading hyph m i n c re a ses s u r fac e a t j e:i i m ab so rn [ i a r. , 
Cytoplasmic flow throughout the hyphae is responsible tor rapid growth and spread ot i.ingi 

Chitin is more resistant to decay than cellulose and lignin. 

Rhizoiiis in saprobes are involved in anchorage, digestion and absorption. 

Lack of flagellated cells, non- motile spores and conidia. 

Fungi tolerate in hyperosmotic surrounding (where bnekna eamioi Stfmve) and 

temperature extremes (less than -5°C to more than 50 t V 

HVfpniJ r \ NCE OV I- L feiil 

' are important both ecologically and economkallv 

^^ologicaJ Importance 

| JjW*i arc important group ®f in thr ft " 

bey play an important role in recyi Imf, J » ()l u | lu i, *is» a-. ' l » i’l 

' tycorrhlzat fttngi improve the growth ol plants, 

, f s «!i*ted. slilttl ii,rotlicM>if..imstits 

* lc hen growing on rocks, break rocks, sc 

, ^“logical succession. ,j indicators P' ,,l: 

, i'lebcns being sensitive to pollution m e £»•“ 

^itnc a rc also used for bioremediatMn 


is dm i Ha die > ^ 1 k 1 1 
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Chapter 

Commercial Importance 

4 

Ecological Gains Due To Fungi 

About 200 species of mushrooms are edible. 

M orels (\f ore hell a es culen raj and tru tiles ^ - ■- ] r ■ - ■ -* ■ r - ■ 

Poisonous mushrooms are called toadstools e.g. ce-Ji 
latem mushroom. 

Reindeer moss (lichen) is used zs food for reindeers. 

Yeasts are used in production of bread and liquor. 

Penicillium species are used for giving flavour, aroma am c:.-. 

cheese. 

Some species of Aspergillus are used for fermenting soya sauce ana soya : 

bean. 

Citric acid is obtained from some Aspergillus species. 

Penicillin is first antibiotic, which was discovered by A. Fleming :n AY 
(fungus). 

Lovastatin is used for lowering blood cholesterol. 

Cyclosporin is used in organ transplantation for preventing transplant rejection 
Ergon n is used to relieve migraine (one kind of headache). 

Griseofulvtn is used to inhibit fungal growth, 

Yeats were the first eukaryotes to be used bv genetic enmeers. 

First functional artificial chromosome w as made in venst 
Pink bread mold Neurospora has been used in genetic research 

Ecological Losses Due To Fungi 

• / owder >' mildevvs (0 * ****** ™e. wheat), ergot of tye, red rot of sugar cane m- 

cotton r00 ’ ™V app,e «ah and rot of peaches, plums, apricots and' 

common plant diseases caused by fungi hhwis jih, 

• ST” f °°' * " irfC “ l f " Sal by cm«» fnpr 

• Candida albicans, a yeast, causes oral and vaeinit ,. . 

. Histoplasmosis, is a serious infection of lungs caused bv inhalm'a Cand ! dl0S S 

cominon in soil contaminated with bird’s feces J 41 “idling spore* of a fungus, w !uc” ' 

• Aspergillus fumigatus causes ttSBereilln™ ' 

AIDS). Ptrgdl0SU a with defective immune system ( e f 

• Some strains of Asperpllus flm^s produce carcinogen 

. Ergotism is caused by eating purple er« 0 . cont - ° “^toxins, called aJUuoxitr- 

concision, psychotic delusion and gau^cne ‘ ^ rye If causes nervous sr.tsr 

. 15-50% of world's fr.it is iost each yeardA, - , 

. Wood-rotting fungi destroy liring ,; ees ' * L ' n 8 at a *tack. 

• Bracket/sheif fungi cause lot of damae WU Structural tiruhe,-. 

. A pink yeast Rhode, on,!* grow* anjhow^^" 1 ** timber oflivmg trees. 

narns and other moist surfaces ‘ 


* 

* 

* 

* 
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2 A$CXUa| ^roduciu.H ,, 


- mam 

uncommon tn 
common name of 
^PCljCn are nm\r common n.-.r 


w 

5 . Moa »*»«« faisMre r,.w class, r le d « 


*'■ Black bread m<>tj ls 

4 . 

fungi 
Most 

base o t set] ucnc c 

7 t1 . . — " u,vf rcs5 ^nt t- decay rhan 

cellulose and lien in 
_ 

^ — — , — _ ->pccEes oi mushrooms are 

edible, 

b. Mycoio\in» of \spcr are 



VAM I s 


Value 


t ^nv qes of funp ^ 

- ^ jbcr of [ich cn involving Basidiomycek * s 
Ajj cular plants involved in Mycorrhiya 

igic gblc pH ran fie of funfl i ___ 

of soeeies in Ascomycota 


1 00 jXh) 


2 -' ; • 1 




uv 




ori,!B"i 


H’i 


£[c cntagc of Ascomycetes involved in lichen 

^Hl Uber of t scos po res m each use us 
i cimv*C ,7 _ — t - * 7 


r7^2ES^ ll *rc ranae for Growth of fungi 
--i^k ^ccics'of mushrooms 
^gH»ss of world's fruit due to fung: 





!!!^) ( 9 ) vtsju (s ) tfiwwwy 



/ ) s^t*vuuio'i’ ■ 
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Him mum specie' .'I : " 1 ' I''''"'’' "" 


(0, 000 

(o) 160. 00.000 ’ , , i 

Which Of the follow In# I-IM.MH11 y '' " 

. 1 1 Il I 1 1 \ 


,M h 1 '- 1 ' 
,n h’iV 


■iv 


H I 1 1 1 "" ,u 


N 1, | Ml • ’ 1 


Pyntfiliium - • ■< 


y \,S \ ] 1 1 I u n 
lilMi;! I 


, H l I I s H lllll ll 


Vf Musluwms, morels ami mdfV. 

, x 11 ... (t ' \ 11 ol H’ 1 ' 

tel } rnu'u a un\ 

Which one ot ihc loll'Wiug h dilliioiu t'"*» 
colls in its hotly? 

{&) Rusts 

(el Molds 

which ^et 1 licit tend dhee lb Initu ■ n*l m • mU ' " 1,1 

(a) Parasitic \m\\\ (H) Pflpd 

(c) Mutualisis. t'b ^ h rimifv * » 

Rout like sit net in c in vipi on op lilt timid im 1 ■ all* ' l 

(a) Khizouls \h )\ Inu um m 

{c) llyphac nH \ mvUiii iun| i no 

Those ftmul whlell Crtu i>nm onh on t licit lit Ini; !mvi 'Hid <■ 1 " * 

aviilhhlc defined gi-onlti enlnue medium *■ w tin ions udldvn , -uni i 

m e called 

ti'l Parasitic fttnfli (t«i > "Mtum. ( .,i, r . mi, it 

1C) I'iU'iiltalivf pimisilie limpi (,lt \ || t | t , , 

Oysti'f mushroom Is mi exnniplc »l |>ioilnloi lm, u i, ,, hk h mim I. 

(a) Pin worms. , M 

(e) Round worms (01 1'lnlifM'iUiiitt. « 

I.u-Ih-h Is u sMiilil.ilk Itmimiiuik' Msvm lutl.m „ m , 

(ii) AulOtrophss I n * 

(c)Cirmuilgac iiiuUyaiiohiicU'nuui u , ‘ 1,1 ' "* h rl "" 

Foilnsc lichen lire I' 1 '’"'* 

(a) .Stem like. 

(c) I .cal' like. 1 “ 

An iisMulallun in whleli lim t i n | l ' 1 '' nM 

iornilnis riilh. swellhitts iin.l nihiiii,. r'' ’ *«Hh ..I Hu 

Mill Is culled: Hi. 

Oil Myctnn/iid irtsLieintmti 

(c) Italomycotrhi/.ftc ''01 tutuum -m i n (| 

Hie Klngtlmii nf mvclct y U u,... , |l|| U n 

00 AIjihc 11 ^ 

'*0 


(;i| Algfit 

(O l iingi 


' Till 

USES 

(cl Prolisin \h\ \ ' 1 hlU|t0iMii 

1 il. » 


l m 


ii 





[oiQ^iUTol 

t 1 l 


o 1 n to i 


!□ 
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23. 


24 , 


is. 


26 . 


Perforated hyphae 

,J ) l nuuii lt.i'v ri ; ■ u - 

rb) Veasi 
id) Mold 


Ecological role of fungi as decomposer?" , 

ja) Cyanobacteria ,s 0ll| y paralleled in 

(c) Bacteria '**> Blue green 

Cocnocytic hyphae are also know r, as Ui ' Vlru ' 

(a) Septate 
(c) Aseptatc 

l nieellular fungi which is nun-tnphal is 
(a) Mushroom 
(c) Penicillium 

Parasitic fungi absorb nutrients direct Is from n, iu; 

help of special hyphal tips called ' U " ‘ n ~ h °'' cvt, 'P U ' M " ’ 

0*1 Constricting ring 

<«> l,austona (d) AH of these- 

Constricting ring around nematode is formed f\ 

(a) Arthrobotrys < b ) Ph-w 

(c) Mildews (di All of these 

Type of lichen which tightly attaches to rocks I, 

(a)l’armclia (bl Fraticosc 

(c) Foliosc id) Crastose 

Mycorrhlzae arc found in about sasndar plants. 

(a) 90% (b)95% 

(c) 98% (d) 96% 

fungi can tolerate pH from 

(a) 3-7 


fo-: . 

(ji 


(c) 2-9 

Snores in sporangia are produced by process. 

(a) Sexual (b) Wxmd 

n ru rt u |d) Nunc oi these 

Which of the fo I losving statement is incorrect ahom asexn.il r 4i|.r *« fs ■" 

in fungi? 

(a) Spores arc haploid structures 

~ j vvind, water and insects. 


(b) They are dispersed via 

(c) On falling to a suitable place they gtni... - ^ ascocarp* & basidiocams 

(d) These are produced through fruiting , . . n (j j ni » mycelium from each 

Simple breaking of mycelium, resulting m to.m. 


r~ ™ ■< — n ■ 

broken segments is called 

(a) Sparing. 

(c) Budding. 


[h j Cum dial io r 

(d) I raginentatuin 

iicclhibir yesi'* n [>t"diKv 


i >i j. 


tcj BUdmng. i; , T n unicellular vt:,M r,*i*r- 

By which of the following media rmudut ■ : | 

(a) Sparing. (d) l ; ragnieiu.i - • • 

(c) Budding. -rr...».i dilciryuw li?|il',u rsH 1 

In which of the following example (b , Baste! omv 

(a) Dcuteromycota id' t 1 

(c) Zygemycota . . k brcil a rti»id ’ 

Which of the following is called • bl 

(a) Pilobolux " 

(c) Neuraspora 
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At which stage in the life cycle of Rhizopus mciosis fakes place? 

(■ a ) Formation of sporangiophore via germination of zygospore, 

(b) Formation of spores in sporangia 

(c) Fusion of two hyphac 

(d) Formation of Zygote by fusion of gametangia. 

W Inch one of the following is the largest group of fungi? 

U) Zygomycota. (b) Ascomycota. 

(e) Basidiomycota. (d) Deuteromyeota. 

How many species of as corny cot a occur in lichen symbiotic association? 
a >2* (b) 40 % 

All 50 t - • M? 60 % 

- * uc 1 fungi in which sexual phase lias not been observed are present in 

" IS"’''* <« Ascomycola. 

W ta'd'omycol.. (d) ncum „ 

Mode of nutrition in peniMHum is 

(a) Saprotrophs. ,, , 

(c) Predators, b ff ras!I , ic - 

Penicillitim reproduce via W) MutUallstic? - 

(a) Spores. 

(c) Budding (bJ C # id *3- 

H.„ „i. y lpe[l[ , „ r ,„„ sbrooms <d > ^smmaHon 

(c) 3000 (S) 200 

Death cap/death angel {Amanita) a„d Jaek n , ( . d) 4000 

(a) Edible mushrooms. Mvi n "“usliroom are example of 

( ) Poisonous mushrooms, 

(d) None of these 


(e) Both of these. 


vwmlterc 
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CLASSIFICATION OF KINGDOM I^AN 1 Al- 



* 

* 


* 

* 


Airangemen. of organisms on base of their mode of origin is called phylogenetic system of 
of origin. iclationship among living organisms and their mode 

Kingdom plantae mainly includes organisms ivhiVt. „„ , 

non-motile, develop from embryo and have cell wall made oSf’ aul0tr0 P l1 ' mnlticelJular. 

1 here are about 360,006 known species of plants U5C ‘ 

Kingdom Plantae can be broadly divided into twn „ ■ 

bryophyta (non- vascular plants) & trachcophyta (vascuIw^anTf 8 *”” divisions ' ' 

T l t , , BRVQPhvta 

I hey are the first plant to colonize land. 

They are thought to be evolved from green algae 

Vascular system is absent. So osmosis and diffusion 

. Gametophyte generation is dominant "* mami y involved in transportation 

• Spo'ophyj 6 is attached to gametophyte and dependent f« r 

. They are homosporous, poorly adapted to iff-* , ° r food - 

places. Ie 0n land, mainly confine i , . 

• They are flowerless plants. ° ^ am P an ^ shady 

• They show a regular alternation of 

. They require water for fertilization thus (nKlr Pholog Jca] , dj fr , 

s called umphibiaijs of / 1 ^ ^ ferent) generations. 
Alternation of Generation JP&hts, 

• Process in which one multicdluiar k « 

another multicellular* diploid sporophvie ^ ^ft>phy te aA 

■generation (2 n ) [ s ca |ff ration ( n ) alternates with 

a !terntitioii of gene nitwit 






Plantae 


Chapter 9 

7 Alternation of mwphologicully 

«eneratiw while ihai of ranmi,, i £eE)er at; ons j — 

alternation of generation. ’ UKICal| y similar general i ^' eroni<>r P ,tic alternation of 

, Bryophytes show hetcrqmorphic aliem^ " * ’’ CalIcd lmn °>»orphk 

L jf e Cycle of Bryophytes 


ion ofy eneratjor| 


SPOROPHYTE <2n) (Foot, Se 

Meiosb 

SPORES 

(t>f one kind "homosporous ") 
Germinate 

GAMETOPHYTES (n) 

Contains multicellular sex organs 


Seta, Capsule j 



Antheridia (Male) Archegonia (female) 


Gametes by mitosis 


Spemi/Antherozjoids(n) ^ 
* Motile and large in number 


Ga mules b\ mitosis 

• I § W ii i 

> Egfis(n) 

♦Single (non- motile) egg itt each 
;trc3tegoniiL{l ; ci1iEiea(ion m Walter) 




ZYGOTE (2 u) 

Retained in Aiehegomvim for some Ernie lies'. 
period) and then lorms. 

EMBRYO (In) 


SPOROlilV 111 (dri) 


C: 


t ^ cto phyte Generation (ii) 

I Producing generation is cl ‘i !cd f ‘"XiCuleiit. lice Irv >' 

^metophyie of bryophytes ts w >/i/wW into n ivi d 

^ may be (as in many I i vet w oil 0 

t ar id rhizoids (anchoring and absorbing or S mi 
Cametophyte produces a sporophyte 

J Jr " h pbyte Generation (2ii) 

% producing generation is eadet sjk 

^ ^ a less conspicuous ge ncra t i t* 1 1 
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0 h 0 ot© r 1 

— 1 r — ' oviform plx >tosy ni hcisi s, thus arc partially or 

• ll does not contain chlorophyll and is unable I 

totally dependent on gametophyte for their nutrition, 

* It is a diploid generation. 

* It consists of foot, seta and capsule, 

• Entire sporophyte development takes place in gamelopyMe, 

• When fully developed remain attached to gametophyte to yet nouns u 

Adaptation To Land Habitat , 

■ Compact multicellular plant body and cuticle reduces l ic expose* 

conserving water. 

■* Photosynthetic tissue is present in special chambers. 

• They exhibit hetevogamy consisting of non- motile egg containing food and mol lie sperms. 

* Gametes and embryo are protected by multicellular sex oigans. 

• Alternation of generation provides i\ chance of genetic variability, selection ol he si gc neLv. 
makeup for survival and adaptation in the changing environment. 

Significance of Alternation of Generations 

* Provides a chance of genetic variability, resulting from meiotic division at the time ol spore 
formation. 

* Result in selection of best genetic makeup for survival and adaptation in the changing 
environment. Thus the gametophyte with loss advantageous character will be eliminated 

Classification Of Bryophtes 

Bryopfiytcs are divided into three classes i.e. I Icpaticopsida, Bryopsida, and Aothoeeropskla. 

FEATURES OF THREE CLASSES Ol UKVniMiVTF^ 


FEATURE 

HEPATICOPS1DA 

BRYOPSIDA 

ANTH OCERPCID A 

Introduction 

Liverworts, 900 
species, simplest 

Mosses, cushion or mat 

like 

1 lomwoi is. si i ! '. h 1 1 v 
advanced dillcivu: 

Habitat 

in i 

Moist rocks, wet soil 

Dump places, some dry 
places 

Moist places 

Examples 

MiirchantiaJ'nndhi 

Jmi,L,i. 1 ilw.il.' J 

I'umtrki, Polvlrichiwt 

- i 

. itithna ro.v 


Spnropliytc 


cmlenl 


and leaves. 
Diploid 


I kiploid, lohvd. 


ii ivi.'.nlai 


I'uv, independent 


h 


I lipaticopsida 

* Thatlus of liverworts is lliil or rilibon-lilti- n«. m ii. , , 

* Some liverworts are attached to soil l, v > LllL ' lK1 lnmiuisly IxundioJ 

Mu). by '“*"«■ mm-Suuun,) ollu-is art M*® to 

* In liverworts sex organs dcvelm 

(Marchantia) which are nnlheridi^phor^ .rV.V u” ,liall !“ {!Wcll “) or cm spec ml In am- ho 

^ archegoiviophore. 

Bryopsidu 

* Arehcgonia and aiuhcridin of m0s ,..„ . , 

orondinmm, P lan,a { / , ^,,.: > - «. «m,, of same plants ,/ ' 
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^i, mosses, archegoma and antheridia Ibnn cin K ,„ , 

' picture called paraphyscs. ' " J,xi llf e mixed with sterile hair forming a 

Spore of a moss, unlike of liverworts, develop into - !n it p 

Proionema produces a hud from which a hanUmi m \ ‘ , ikt ’ S,ruclure called yww 0 » W ff« 

■ P °' d mass l >lani (gametophytei is formed. 


\uthatfropsifla 

• *"»**?' "* ard,eg ; nia in , homwo ^ arc partially *,„*«, enmc.onhvte 
. Sporophyte of homworts ts advance than that oflivetworte ami £2* 

. »« “ li,!all y de P endenl on gatnotophyje then becomes independent ' 

. Sporophytc of anthocerotae lias stomata am! dthropiast ' 

, They also have a waxy cuticle to check excessive loss of water. 

. In sporophytc of homworts, at junction of foot and si 
uteri slew a tic tiss ue+ 

, It keeps on adding cells towards the spore producing region during the formation, maturation 
and dispersal of spores from the opposite end. 

# Its last giowth rale results in increase in length of sporophytc for indefinite period of time 

* All these characters make sporophytc survive even after the death and decay ol'gamdojihvte. 


iporc producing region, there is a hand of 



l. There are about 


knou n species of plants 


2. Gamctophyte in plants produces 
generation, 

3. There are about known species of 

liverworts, 

4. Some liverworts arc attached to soil by 

5. Anthocerus is on example ol 


6. In plants, gametes arc produced by 


TRAftHEOPHYTES 


1 hey are called vascular plants due to presence of vascular tissue xylem and phioem. 
Ifacheophytes are most successful plants of land hab.iat due to presence of roots, stems, 
^ves, vascular tissue, flowers, fruits, seed formation, pollen tube and hctcrpmoiphic 
alternation of generations. 


Trl !,! 00 t )f Tracheophytes 


y lll ^phytes are further subdivided Mo four sub-divisions 

f ’ s ilopsida 

[ ‘ Vcupsida 
, yl'enopsida 
|)|cr opsida. 


i.e. 
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frcatun s Of Group v Ol 1 1 ;h lu .^tlnln 


\ eat a re 

INfcmUda 

Lycoptlda 

Sphf npridj 

introduction 

V' x\u!hM 

v’v r 

( lull mov pike- rtU> 

(due lo l lull spike 
dujR'il 1 i 1 1 1 ■' i 1 1 > . 
ground pries 

If ■■ ' ■ ■ 
arihrt^hy^ 

Sporophx to 

Diploid, dominant, 
rootless, rft i. Tonic ft ith 
rr, . ‘ earless 

i hpli'Hf.dommaur 
<!i[k a mti i;i[t. a Ll fool, 
stem A. leaves 

Dip Juo.1 2 
(IjJ/crs-rV^* ; : - ■ 

stem & o- a . 

Garnet ophite 
, 

Inal lour Je*s. 

s*ndcrgroujid, haploid, 
reduced, u;ih 
m>torrh:;rd 

] faploid reduced, 
underground 

Ihalloid. 
dared ■ . r. 

■r 

E samples 

SI 

l '■ are Rh\ riuj, 

Homeoph\ion w 
P iiophy ton. 

Con* \Q/iu Living 
rr. embers are 
Pi Hot am* 

T mes ipeierth 

L\ i opodium. 
Lionel la 

Equisetum 


- — - — - — . 


' ; ■ : " 


J *«wiroi 

Sporophyte (2n) 

* Stem of spoeophyte of ptulapsids is differentiated into , , 

part, both arc dichotomous I y branched u,ull ' r ground rhizome and . 

* Aerial branches of psilopsid sporophyte are . „ 

outgrowths. 1 • sreen - leafless and bear stra" 

* Sf™** « reproductive organ Of ps, bps, da 

* Internal structure of stem is s, mple Vascular r . • 

r ortexis wide. ‘ 11 tlssue ,s Mltbw, central an i ■ 

Caraetophytc (n) ^ whd " : -' 

* fi is thalloid, cobbulcvs and underground 

* It develops mycarrhivti association wuh .■ 

«** * *** *» - 

* Le&f it photosyntheilc arpatt of plam 

* Primitive vascular plants w CTc , 

stem without leaves ' coptai n j n „ 

. Initially small scale tike outoromh , ' "‘ tonu Wt | found,: , 

bundle which were not true leaves "" nL- ' 1 0n mu- . 

* /.ywjwrfs are (He first to have tine tcau , , ‘ * ICnw - *<&*« am , JV 

. I here are two types of leases , ' ‘ " 11,1 «1e s,„eb , 

* Mkraphylh are small with angle ,,^2'* ar * <iteg a ,, hv , J V Kleii v «■«. 

- — --1L 222!2 ulilr ! ’ u ^tv 
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. Megaph^ large „ 

lamma , „ m and Wi.fr/* v,Hh 

. Megaphylls arc present in/ er/w flJIrf Uhl 

relation of meeanhvllt , „ (l Pimm 


^Qdorn Plantae 


expanded k\U ti3- St i L - m 


branching svs'c 


. Evolution of niegaphylls started from a * 

fern-like plants approximately 3 so 3 d!chotc ™ou s bra 

• Evolution of megaphylls was completed'! A-''? 3g ° 

. Three steps are considered i n i years. 

fustonAvebbing. 031 of mcgaphvlls i. e overw™, i 

- o\ertoppmg. planation and 


; n i n sniTit" primitive 


, Overtopping is an unequal dev c I opmem of 

, piatiation is arrangement of uneaual n ° us hranch ? s - 

. mmveibing is development of ^ 

converted into veins. ' between branches, which nself 

• Major function of leaves is increase ; n ,u- 

ase in absorptive area ofhehi. 


LYCOPS1DS 
They are also called : 

. OnnipU, he.* of , heir sligh, HKnnbl.c, „„„„„ ptams 

' ££££ d “ b **- .,,,0 »„) 


Spoproplijle (2n) 

* Sporophyte of lycopsida differentiates into roots, stem and true leave*. 

1 Leaves arc microphylls i.e. small and single veined, arranged spirallv or opnosLte 

* Sporangia develop singly on the upper side of sporophv lb. 

* Sporangia may be of one kind as in lycopodium or of two kinds i.e., micro sporangia \ 

mega sporangia as in seiagineUa. 

Club shaped structure formed from clustering of sporophx I Is at the tips of branches arc ca ‘.cd 

Strahiti 


* 1 hose sporophytcs 1 which only produce one lype ot spores are called homosporou.s. w c 
those producing spores of two types are called ItetiToaportni}!* and tins condition i> exiled 

homos pory and helcrospory. 

* Some lycopods like sdagindla have a lea I -like structure caked hgult' (a a ouig: . , p: e>ei 

00 the upper side of the sporophylls near then base). 


'■""wtophyt* (n) 

^irgametophyte is usually underground 

J/, 


And SohieineHft 


Fftitiir 


«>|inf 1 i i* i 


Sdagindlw 


Sporangia 


One kind 


l\vo kinds v-. . - v 

luegasitorung ; a 



ilSjhjji (cone 
Spurts 


Absent 

One type (hofflosporous) 


Present _ 

|\vo types ie 

thus tvscnmc> ^ 


w a A 



inceaspoi v s. 
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a b sem SeCtl0nofs ^ofPs„op sida 

Plwts to ha 
plants f ,ent,n ferns an.i 


^podoa^-j 


'prystytVTi 


Chapter 


Kingdom Plantae 


because of 

r.-j .1 

conditions. 


its heterosporic 


1 .tgulc is present 


SPHENOPSIDA 

joints 31,6 a ' St> Cal,e<1 ar,f,n pfiytes because the whole plant body is composed of large number of 

Sporophyte (2n) 

■ Their sporophyte is differentiated into root, stem and leaves. 

• if™** ^ expan< ^' or sca ^ life, arranged in whorls 

. sZalT * n0t 3 ? 10 °' h ins,cad 11 «»#N ridges and furrows. 

• Each si»rmJZri^ i h 0a Sp ? ran . 8,?ph< *^ and ;lre aggregated to form strobili. 

appear cm the underside of the^sc" ^ ^ L '" |,:mded diSc at % free end. Sporangia 

Gamctophyte (n) 

It is a thalloid and grown upon clayey soil ai)d on mud. 

pteropsida 

1 his group is divided into three dam < r nr • 

«"«W» »1 ■m.nw 

Plains present in class lilieineae are called ferm 

• Ferns are seedless plants. 7 ® n *- 

• Their leaves are cal led fronts 

• C minute vernation is a D att,- In „r i 

and y »„ 8 , hty e„i,J; m "'’""P™ of tads, s„h that when thev „ ■ 

• I hey are worldwide in diet, it,, <• , y arc immature 

I l' Ky are Sh9de Moisture in *** 

eP Tr m (fir0Wing « 

Examples of ferns are Drfopte^ Pterid^n A, r 

Um ‘ Ach m<u,n a nd P terix 


5. PlantT^fc arc also called , rrt . 

dn e ^mp| e of 


SCU 3 J ( 9 ) SlUOj (g) spisdouondy 
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Kingdom Plantae 


Mrou-s nt alone Jiii ■ -i 


ilvSC.S 


Mianuim [Maiden hairfern) is most common , . 

..,U Sl water courses and drains, m P ie i>r fern, which 

Structure 

, n i s small kerb consisting of stem, mots and leaves 

* Stem is short, thick, underground, usually bnm-1i,-,i i 

, Rhizome is protected by brownish scales nil,', l »• ’ n/on :i - v Sr? w % rhizOme 
. Lhvous iv t ;n;hh. hy ptisisum k: " ii: " 

, Compound leaves or fronds arise law, upper side of rhizome 

* Young leaves show circulate vernation, 

. $e (stalk) mdrachii oflcafare black, smooth and shmy <(*»* M maiden hair .en„ 

* I .eailcls show dichotomous venation. 

* Leaflets are pinnae (first Order) and pinnules (second order) 

* Sori (group of sporangia) are horn on (he underside ol re Hexed lobes oi‘ the margins on 
leaflets and are piolecled by bent margins ol the leaflets forming fa he indusiutn . 

Allvrnatioii Of Generation 

* ,\(l i an t u m show s h etc root a i -pit i e a! tern ati a n of gen v rati on. 

* Spa ropli} f te i s dom in a n i win l c ga in eto phyte is snialL re tin red but separate mid in d e pe n ( t en i 

Structure Of SporopHyte 

* It is diploid. 

It produces number of son (groups of sporangia), uliieh ure Ej rsi given ai;d ihen -veome -i.n\ 

brown after ripening, 

Lach sorm consists of a number of sporangia covered hy false isnlusunn. 
leaves bearing sporangia are called sporophyiis, 

Msich sporangium is slightly flattened, biconvex, born on multicellular s:n.*. 

Capsular mill is made of single layer ol Hat cells. 

I'dge of capsule is made of two parts i,c, annulus and sUxiuuin. _ . 

Annulus occupies 3/4"’ of edge and its cells have radial and mi.v. « alls iU *. 

Stomium occupies l/4' h of the edge and its walls are dim 


St r 


• 

a 

t 

• 

i 

i 

* 


ntiure Of GiimctopHyte 
also called profit ttl fits, 

li is autotrophic, .small , flat, and heart -shap^ . ,. i;[1[ 

^ interior end there is notch where gronnit}. pm n { 


Its s 
Ii 


anterior end there is noicn diameter fS nim) 

s ke is aha”. I one-third ol an inch ai ri.. < 1 

'■> horizontally placed in soil, Ihcc towards p->s;^i 

HUM arc prcsrnl on its W 

P'nihallus to the soil and absorb nun icnts. 

11 ls composed of rounded, Ihin walled te »• t£ jj c ]V i,i is many- cell • ••■ 

F'Vbu Of pro, hullus are onv-eclled thick 

hkc?, 


ii \ 
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^■wMauici ^ , 

t J t a _ nP!ir on the underside ol the same 

* It is i.e H male and female sex organs apj 

proihallus, anthiridia are scattered ainotrg 

* In mature prothallus, archegonia occur near the notch ana . 

rhizoids. 

• Archegonia consist of & ven tor and &mck. 

• Ven tor contains the egg or oosphere and is embedded in the cushion of the ivd us 


Life Cycle 


Spores fall on moist soil, 
Germinate at suitable temperature, 




MEIOSIS 



SPORES 
(n> 



GAMETOPHYTE (n) 
(Monoedm 




Annulus contracts in 
dry weather stromal 
cell rupture and 

SPORANGIUM Sp0rcs dis P erscd in 

Wind Anthendium 

(Sperms) ^ ZYGO 

Swimming 


Archegonium 



Mitiotic division 


LIFE CYCLE OF 
ADIANTMM 


SORUS 



FJV1BYO 

(2n) 



PO]ROPHYTE(2i 

Independent. 




Young SPOROPHVTE 
attached to gametophyte. 


^mpji<wo m RD i£AB{T 




arc called vi 


* All the seed producing plants _ 

* Seed is a t>rti 1 ized ovule. ^ ' CU ^ enn a * *>phytcx 

* An ovule is an integumented indehiscem 

* Integuments are specialized protecliv ^^^gium 

number - e coverings around m 

* Development of seed started about 39 0 ^^ngmm, which 


f arv m 


hk. 


to pstij dywo rl d 






Chapter 9 

first complete seed appeared 

period 

JS Steps Involved in the Evolution „ ft 

Evolution of Heterospory 1 Stt 'l Habit 

. Production of one kind of spores ls ta!lt(J 



Plantae 


Wa,w ™")’ >« . 

Varktos Steps Involved j„ Kv()t|J( . r# • ' late Oe 


"2T «**%*7E 


, Heterospory is production of tW(J ' ^^poro;. 

microsporangia) and larucr mc'j-i n, , ' # / pe!> '' r r '"‘ 

... 6 megaspores (from !er BMcmsports rfrom 

, Microspore converts into rnicmgamctmhvt, (Z? m 

iw>nmini4nnhvt<> ... . ’ ' - r “ : - 


megagametophyte ( female gametophj to j 


gametophv'te; and 


Retention ami Germination of Megaspore With 

• In the hctcrosporous vascular plants the - * "" '^'poraiigiu 




o 


m 


In some plants (e.g . *““ 0 ytobe shed a 


iDC! 


mega sporangium immediately after ,i s formation 
• In others the megaspore is permenantly re:a;r.e- : 


rio: &-!o^cd 


***** ****** Layers Around 


Em cenw 
r ' j . ■ 


[Jtirn 


TOuifccs four megaspofcs 


nt 




, ~W . B _ 


* Integument are the protective cover, ngs arol-.i •• •. ' “ 
structures ot sporphytes. 

• these integuments result in formation of , ,vuk. . ■ . 
terrestrial environment, 

Reduction to a Single Functional Megatpore f*er spur.inui 

Each megasporc mother cell within a n . r r 

which there is competition for space and food 
' Va &cular plants adopted a nev, strntej. 

niegasporangiimi for fen her development 
Wtlopment of an Embryo Sac Wiclitn the Sporangiu m 

)u< " Elected mega spore germinates to form in i _ 

^mbtyo sac. 

^ificatlofc^|>toal End of Mcgasporangi u m In Pope* Capture and t)*% 
! idler being captured, produces pollen tube to can 

■^nilizetheejHj. 

t ,r ' lla ti(*n of Seed and Seed Coats 

degasporangium (ovule) after fertilization i* ir.i!i>te: ■ - 
1 teguments are converted into stu T d coai^ 


1 1 i n 


iVvC 


St i’tf 


t:\M\OSPK Kljs 


l 

* 


' se arc hi’t^rosporous plunts which proJjt<- ' 
' c y are wortJm rf.< in distribution, one »’! 

forest. , 

^""’o’-fKans-naket)' and \ V r,mae’-n^^ **' 
a **’ rf m-ttln are hem cm exi*wed s« 

^'o.spemis are not enclosed tft hu! ,K 
‘Oerent genera of gymnospcr.rn are t >«' » ' 
"nnl„ck) t Cctlnn (deodar), Ginko etc 


of OK* 
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Seed Formation 

■ Testa J£ tegmen are coverings of seed that develop from integuments of the ovu e 

* Fruit is formed from (he ovary wall. 

* Seed under suitable conditions germinates and produces a seedling which gradually changes 
into sporophyte- 


CLARIFICATION OF ANG1QSPREMS 

On the basis of number of cotyledons in the embryo* angio sperms are divided into two classes 

* Monocotytedonae (monocoi) 

* Diootyledonae (dicot). 


MONOCOT AND DICOT 


Symmetry of accessory 
parts of th e flower: 
Individual 


Both regular & irregular 


Both regular & irregular 


or united petals 


Both $ej 
gamopctalous 


separate 


gamopctalous 


superior and inferior 


Both s 
ovaries 

Grain r 


ovaries 



Wheat, 


inferior 


maize 


In Adiantutn, rhizome 
scales called 

Ie avcs bearinm^r- 


p rolected by brovvmsh 


o ^ingia are c 

an ' nte fii«nented 

um, 

Symnospenns 


ni( ^ gasp oran 
Pollination , 


c °rnmonl 


o as 

scattered 


s-iojounw (9) snjo| ( s -, pu , M f a 


SJ31.VN 


yyyy. 


oTo^PTo M 
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DIFFERENCE 

MONOCOT 

nrror i 

Number of cotyledons 

One cotyledon 

Two cotv led nn 

Number of sepals and petals 

3 or multiple of 3 

4 or 5 or multiple of 4 nr S 

Arrangement of vascular 
bundle in stem 

Bundles scattered 

Bundles in a ring 
, — : ! ; 

Pattern of veins 

I^nFJ Tell 1 cl vein c. 

Presence or absence of 
■ 

" UJ Jvl V L- J | lei 

Al] herbaceous 

Net veins 

□ „.L 1. T 



I untnion 

name 


lotil 

Toll* 


S ocelli 


(.inera 

in 

Pakivian 


speetts 

in 

Pakistan 


humiliir 

ptanis 


H*ws 
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Soliinacea? 


Fabuc?a 


WTKtODUCriON 


* ^Ipjniamr Minion 

ceie 


Rose 

lanuh 


100 


2000 


29 


213 


Potato familv 


90 


2000 


14 


S2 


Pea w 
paptiinr.j: L ‘j t - 

family 


400 


' \ p n \ 


s: 


5JT 


C assu i amah 


l?2 


Xe.iL tii or 
rmmosii t^riuK 




:hvi 


i h 


tiii 


2*i‘< ' 


Ci jrmn 

vie oi 
i ri.ass 
Liniils 


hlJO 


1 0.000 


11^4 native) 


-! i ? 1 1 s iuiru- ^ 


] "S 


402 


STKI < IlKh 


Pyms 

Solanum 

Lath) ms 

(pearl. Rasa 

tuberosum 

a da rants 

(rose). 

(potato). 

i. sweet pea). 

Matus 

Nicotian a 

A rack is 

(apple). 

tobacum 

hypogea 

Fragarta 

(tobacco). 

(peanut L Cicm 

(strawberry) 

Lycopersicu 

arif nt am 


m esculenturn 

(chick peal. 


(tomato). 

Dalbergia 


Capsicum 

stasa 


fruteseene 
(red pepper), 
Capsicum 

(shisham) 


annum 



(pepper) 


Trees, 

Herbs, 

Herbs, shjtir >. 

shrubs. 

shrubs, trees. 

trees 

herbs 

vines 

Herbaceous or 
woody or 
climber by 

Shrubby 

having 

Hairy or 
prickly 

spines 


tendrils 


ronuirw^U'* 
wifu a 
t tamarind i. 
Cassia fistuU 
i arruilE-'ss > . 
Bauftima 
vcrw^tifu 
(ka dinar i 


1 1 ,U !,i 

fill' 1 1 1 a sea 
i tbs --Hi 
ii'bbek 
\ fitrttiSii 
ptuhca 
l touch me 
not K 

Prosopts 

V'htuditi' r a, 

P,( hvrarki 


Trees, s limbs, 
woody 
c limbers . 
rarely herbs 

Trees, 

shrubs. 

tardy 

climbers, 

her bs, 

most 

xcruphy tc> 

\nmtaJ or 

perennial 

herbs 

Erect, woody, 

Woody 

loin ted. 

herbaceous or 


hollow ir 

climb me 


tiuernode?' 



and closed 


/> tfrcrwr 
ni/iWr 

I wheal ). /* a 
mars (com), 
Ivt rtii 'a! i 1 1 ■ ,- 

(oat). On ~a 

\atis\i i, nilO. 
fitiwhusti 
( bamboo), 

Vi'.' i i hi in mi 

off it ‘i mi rum 
(sugar cam:) 


ml node- 
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T Co mpoun 
d, pinnate, 
alternate, 
stipulate, 
stipules 
modi fled 
into thorns 


Solitary at 

* 

nodes, 

sometimes 

crowded at 

base, 

alternate, 

exsripulate. 

[igulate, 

mostlv 

sessile. 

simple 


Compound, 
pinnate,, 
rarely simple 
and stipulate 


Compound or 

rarely simple, 

sometimes 

tendrils, 

alternate. 

stipulate, 

stipules leafy 


Leaves 


Alternate, 

rarely 

opposite, 
simple or 
compound 
with paired 
Stipules, 
spines on 
rat his 


Alternate or 

rarely 

opposite. 

simple, 

petiolatc, 

rarely sessile 


Compand, 
composed o? 
units called 


InHoresc 


Axillary or 
terminal 
raceme or 
panicle or 
spikes, rarely 
eymose. 
sliou V 


Variable, 
solitary. 
May be 
racemose or 
eymose 


Axillary 
cyme or 
combination 
of cymes, 
sometimes 
helicoid 5 or 
axillary 
u tttbdlate 


Racemose or 

solitary 7 , 

axillary 


or head or 
umbel, 
rare I v 

mF 

racemose 
or globus 
umbels 


cnce 


cyme 


nlisexuaiT 
it; often 


Flower 


Bisexual 




Bisexual 


Bisexual, 


usually 


^oniorpiiic, ' 
bra etc ate. 
pedicellate, 
peri ey lions, 

pentainerous, 

papilionaceous 


onio: 


^relmpGioT^ 

pbic. 


sometime 

unisexual, 

small, 

iiiconspicuo 
us, sessile, 
brae le ate, 
incomplete, 
ombi' 


ctmomorphi 


.•rarely _ 
actiu omorphi 
e, perigyWus' 


showy T 
scented 


/yuomorphic 


pcniamerous 


pengxTipns. 

bract cate 


> sepals, 
rarely 4, 

united at 
base 


5 united 
sepals, 
usually 
persistent 


-aypo£y]!^:-< 
Perianth 
absent or 
represent to i ! 
by 2. rarely 
jJodicNfcs 
(As Above} 


5 sepals, 
united u: a 
tube, ha in.' 


5 sepah, tree 
or connected 
at base, often 
coloured 


generally 
fused, 
toothed o 
jo bed 
5 petals, 
free or 
fused and 
lobed 


Corolla 


5 petals or 

multiple, 

free, 

rosaceous, 
large, showy 


5 united 
petals, rotate 
to tubular 


5 petals, 
papilfionacei 
s, clawed, 
dissimilar: 
standard, 

10 stamens, 
diaddphous 
(9+|) 


Androeci 


Numerous, 
sometimes 5 
or 10 


5 stamen 
rarely 4, Free, 
epipeiatous, 
d] dynamo us 


1 stamen or 
few «\ rarely 
numerous, 

free or 
variously 

united 


5 to 

numerous 
stamens, 
free or 
Cached 
lo base of 
corolb 

ovary 


I to (> 
stamens, 
usually 3 
delicate 
filaments 


2 united 


numerous 


3 united 
earpnLs, 


Kingdom PJantae 


tpiiia; 
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n 1 

separate or 

variously 

united. 

oblique, 
superior, 
bilocular or 

ovary 

superior 

sometimes 

interior 

imperfectly 
4-locular by 
false septum 

Basal in 

Axile 

apocarpousr - 
axile tn 


syncarpous 

tsV&VV > L v 

Fleshy 

I 

Fleshy & dry 



hem 


Marginal 


l egume or 
Pod 


Kingdom Plantae 


unilocular, 
s %ma simple 


Marginal 


Legume 


superior. 

many 
OVU (os 

usually large 
and feathery 

Marginal 

Axile 

Legume, 

dehiscent 

or 

in dehiscent 

Grain or 
caryopsis 


ECONOMIC IMPORTANCE 


t'je as 
food 


Or name 
utils 


1 vc in 
rri cdidin; 


L 


Apple, 

pear, 

peach, 

almond, 

apricot, 

strawberry 

Potato, tomato, 
pepper, ground 
cherry, egg 
plant (brinjal) 

Genus 

Rosa 

Petunia, 
Nt co tia.ua, 
Cestmrn, 
Solarium 


Alkaloids c.g 
Atropa 
belladonna, 
Atura (atropin 
& daturin) 

Crslacgus 

(walking 

sticks), 

Pyrns 

pasha 

(tobacco 

pipes), 

Kose petals 
(gulkand), 
Rone oil 
_ (perfumes) 

Nicotiana 

tobacum 
(tobacco). 
Capsicum In 
source ol vit*. 
A & C, 


Pulses e.g. 
gram, pea, 
bean. Pulses 
are neb in 
proteins 


Lathyrus, 
Lupines, 
Clitoria, Butea 


Bauhima 
vartegata 
(vegetable). 
Tamarind us 
itidiea (acidic 
fruit) 


Cereals 

and 

millets. 
Wheat, 
oats, corn, 
rise. 

barley, rye 


Qauliinia 
variegata 
(kachnai ), Cassia 


Glycyrrhiza 
glabra (cough 
& cold), 
Clitoria 
tematea 
bite) 


Mcdicago 

saliva, 

Mchlotus, 

fnfolium 


Buiea, 

Oalbergia 


Arachis 

hypogea 

[edibteiEWii 


Parkinsons a 


Cassia a lata 
(tingwot m, skin 
diseases), L ass kt 
senna Sc t assta 
obovalat senna 
laxative), 

Cyiionielc! c 

cauhdoi. (skm 
diseases) 


Harkot PiUiHmia 
jfc l a ina mid us 
([Lmniup ). 

Heart wood 
(loilgvv Oin.0 of 
I tac-rtiaiox) ton 
i 1 lyo 

haein3to\> m 


Mimosa 

pudica, 

Acacia 

melanox 

ylon. 

Pi o sop is 


Bambusa 


] under 
leaves of 
Acacia 
nikrtica 
f blood 
pm i tier) 


1 c , i \ es ui 
bamboo 
[cure tcM 
cough and 
cold of 
horses 


Acacia, 
Mbs/. .... 
\ ylia 
< v. oi'dl, 
Albi i 
lebbek 
tcjbmcL 
H‘Ot L 

nuKvit> 
carriage 1 
. Acacia 


(■Odder, 
t ymbopoi 
on 

sefttan ou." 
i r *cti !' n 
class 
tltUSlH! 


C\ 
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, Rose 


lublndirolru 

water 


untiona 

l Aik i.'- 


Imtlu'.o dyef, 

i inlab > 


Butea 

Rose wain 


mmiospn itui 

is 


i v el low dyc K 

produced 


Seed of \brih 

when rose 


precaionous 

is distilled 


hveielus as 

with water 


ratnt) 


Kingdom Pfantae 


Dplotrca 

& 

A i uua 

(Ambit 
gumj* 
Acacia 
catechu 
(dye i.c. 


[ bark . 


com lunf 
r r k j J a \ ■ 
of ■ irrar 
■ tun: 

C.vJu .}. y r 

overage i 
Sat i hiirim, 


I murija 
‘ (fibers. 


ropey 


Hu mb , a 
(huts, 
boats, 
carts 
pipes, 
mats, 
baskets 
fans, hah 
f umbrella.' 




1 - The branches of , 

walking sticks andw^T ' CXCdient 
2 • Pulses are rich in 
T The leaves of . — ^ ^ 

4 - c-tt a d yc isob^/ff “ SC f t0 cure ringworm. 

5 - h florescence of grassets i 1 A< QCia caiec ^ 

units called _ s compound composed of 

^ r y za is membeToF 
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VAI 1 1 s 


Kingdom Plantae 



Species ofjilan'^ 


s pecies of liverworts 
l^nm Ffor evolution leaf 


^ rea occupied by annulus in Adianlum 
Area occupied by stomium in Adiantum 


Evolution of seed started about 


1 | rs t complete seed appeared about 
Species of angiosperms 


Value 


360.000 


000 


5-20 million .-ear 


3/4 


1 /4 


390 million venr • . 

- = 


365 million _ 


235.000 
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Kingdom Plantae 



9. 


10. 


1 1 


Which Of the liillmvitig nl ulimil ■■■ "" rl ‘ 

, v %11 , . (hi !j£V ate 

(a) All arc eukaryotes f 

(c) Non- mol lie sny L ;iiii or, 

Bn ophtes are calk'd :ini|ihi:ibmns ol pkml <> r 1*1 ^ Jl J j1<( 

(a) Biyopliyies like ampliibitui iiiK r iur ;ii' |,IJI ' 

world. 

th) ttrvophyies like amphiMaii live in da#ip shady fleets and close to v\a er or >« 

(c) Amphibians have dose relation with hryopliyte " - ; • - j r 1 - ; - 

(d) AH of these. 


/,j) Are hetcfotroplies. 

M jjr cure 

0 | (fi :C nio' ! primitive organisms in th:s 


Hornwurls are included in suli-i hiss 

(a) An thoc crops kla 

(c) Hepaticopsida 

Horsetails are included in class 

(a) Sp he nope id a 

(c) Psilopsidti 

Antheridia and archego niu are born on _ 

(a) Spomphyte 
(c) Both of these 

In bryophytes, fertilisation takes place in 
(a) Antheridia 
(c) Water 


fbj Hryopsuia 
id) Psilopssda 

(b) Lyeupsida 
(d) Pteropsida 

in bryophy tes 


(b) Gameiophytc 
(d) None of these 


(b) Archegoma 
(d) Ovule 

Which of (he following statement about alternation of generation in brvonhvt 
incorrect? f 

(a) It involves ahmution of morphologically different generations. 

(bj I hcit gametephy tc is independent while sporophvte depends 


tes is 


nutrition. 


upon gametophvic for 


(c) noth the gamelophyic and sporophytes are haploid generation, 

haploid* gametes to continue the diploid number J(S ntion ***** * 

(d) Spore formation occurs through meiosis. n ’ 


Antherowiids, the male gamete in hryoplivtes. arc 
Le. T female sex organ by 

(ei) Phounactiu phenomenon, 

(c | Gcotropic phenomenon. 


attracted towards Arche 


oomu "i 


I^Cymotache phenomenon. 

Which of the following of bryopli* fci A- , hcnlolr »Pie movomcm 

(a) Porellu ' simplest one? 


fc) Attfhocetvx, 

t he zygote formed in livi-mnm is 
(a) Unicellular 
(c) MulLmucIcatc 

Spcirophytc b 

(a) Monopknd 

(cj Diploid 


fiinuriii 

Idi /‘nlyim fnwi 

ll " MuliieelUilar 

(J > None of these 

* :v ’ Naplmd 
! ’ l, lyp|ov<iy 
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* in 9dom Plantae 


Hi-poiicpsi,)., 
1 Vl-'OpM,!;) 

( l 'l 1 yeopskla 
u!) F’tero^id.i 


A’phvtes 
(<-i) Liverworts 

arc found in 

(b) f'unaria 

(d) None of these, 


Mosses are included in sub-cii visi 

(a) Anthoceropsida 
ic) Bryopstda 

Ferns are included in 

(a) Psilopsida 
(:) Sphenopsida 

The simplest of all brvophvtes arP 

(aj Thallophytes 
(c) Mosses 

Antfaeridiophore and archegoniophore 

fa) March anti a ' 

fc) Both of these 
Protonema is 
(aj Thallus like , , , 

(cj Fungus like £; p| gae . 1 ' ke 

Of the following, which one is most advanced ’ ' " ’ 1 

fa) Anthoceropsida (b) B^psida 

(c) Hepattcopsi da ,d) None of these 

In Hornworts, the band of meristemattc tissue is found near, 

faj Foot (b) Gamete producing region 

(c) Spore producing region (d) At junction of a & c 

The part of sporophvte which h called sporangium is 
fa) Capsule (b) Foot 

f c ) Stal k ( d ) None #f these , 

The first cell of the sporophvte generation is 

(a) Oospore (b) Spore mother cell 

(c) Spore (d) Gamete 

Stem of PsHophyton, an example of psilopsida, is differentiated into an underground 

rhizome, and an aerial part, both of which are branched. 

fa) Isotomous < b > ^horomouidy. , 

(c) Trichotomously. (d) Mulhchotomously. 

Which Of the following group of tracheophyta has expanded or scale like leaves 

which are alwaysed arranges in whorls? Lycopsida . 

<*) sdopsida. (d) Prleropsida. 

(C) Sphenopsida. n 

Which of the following tracheopytes are ca . M ( ycopsjda 

(a) Psilopsida. ( d ) pneropskla, 

ft) Sphenopsida. .r u hcoovtcs develop singly on the upper side of 

Sporangia of which of the followi ® faH ‘ d t0 form strobili. 
spnrophylls, which may or may no Lycopsida. 

fa) Psilopsida. (d) Prteropsida. 

(c) Sphenopsida. , _ cvnibiuiic association with which :i 

Gametophyte of Psilopsida develops a s> 

following? (b) Bacteria, 

(a) Algae. (d) Fungus, 

Ptotozoa. 
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• N 




u> 


it 


M 


i S 


14 


t s 


Vii 


t / 


‘N 


tv 


V' hi oh ol the lulkmii^ U an ovamplo «f the fix mil: member of INifopsidu? 
' 4 1 ^ ' 7 *hi (b) /Vi/ (?/> M 7r ?jf 

^ ■ iV ; ’ L ' • w w ( d ) i \h tfest mia 

ik* uim ul xpoiv piiHiiu liim Stivguttifa is chiiraeUTiml bv 
**' Nwwsporous " {*>) Hcirosporotis 

upon the additions (d) None of ihcsc. 

" UU 11 l ^ u bilhmiug nm'hoophvtos are also tailed a rib r© p in t os? 

U'Psi opsids j, \ , I 

(h) 1 v cops ids 

u / idj Prteropsids 

t'i-iut-m t* un example of 

W Psilopskiii, 

b 1 S P’k Ui-fKiJa 

1 o*U> l ho I -out hali i i at i s do min a rod h s 

UHvmgj 
U 1 \nyinspein$» 


Kingdom Pfantae 


(bl ! veopsuiLL 

(<i) IVroropstda 


(b) Gymnospcnns 

Of itu foil lilv iriii u * (dVI Vachcophvtes. 

""" h - « "» c*™*** „,o p,n„u i„ 

i -1 H iaineioptij ttt is enKi^rlfe 

0-' 1M huve imvonlu/al association. 

0 ' Kill ouls tviiL Ith iconic 

ul' \« ml branches have- eeintess ouii>ro\vths 
a iv fharaeterhMc for 

dd I t «ns 

U \ IkHh oi i I to so Seed plants 

1 1,4 branching MS|M _ . 11m . (L,) No,lt; of' these. 

Mill " 1 m llas shape similar to 

l* i Y (b) R 

1 he space tichviien the (m , r ,.. Tlll , , (<*) Fork. 

« " ll,!i "" "I nie H aphym," mi,S occupied by a sheet 

[' * ,,ilu dfhvmit (bj Uilarcnehvnvt 

tJ m “ r WW * know,. « W) Co,te »hyiW 

( 1 ^ Mi u i tn-.n n^ 

1 vii as 

I it M yi i ijuii Is 

S 4 k I huh pi I m i Vtt.K 



‘■; ,s ' ,h f «* to £ 5 ? 

u. ttl(h , l(VWw( n>h(s w, 

(■it I . ’ ■ ij unis 
i ■ ) Si ' 'I | it. mt 


(if 


(b> Homospory 
w Ciamospory, 

S M# mm.. 


’ ’ r ' t b) IVrns 

ilt, ill i .MK'tmn-ril ui u ii G| k it u J JiM, , (d) % fll , 

sHi.lW ( shrunk, ' ^ brind c, 

id l h i luj “ " f,t ' Plane. 


b 

^ »i oha nu lerisfiL' 


(ii) Os | |ll| ,, r 
l i O,'. klij i in 


<>,U ,,li,nc “mHijb evolution of 

ll,) f’lisfo,, 

i f h. 1 

an alio n 



41 . 


42 . 


45. 


44 . 


45 . 


46 . 


47 . 


48 . 
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49 . 


SO. 


Kingdom Plantae 


Which of the following statZTT 

incorrect: " about filicinne. a group of fr , .j, 

(a) They belong to sphenopsida l ‘ n,,hyfM ’ K 

(b) They are seedless and their leaves ar , , , 

(c) They live in shady and moist areas ^ ™ lds ' 

(d) They show circinate vernation 

proper,,- o, ^ ^ ^ ^ 

(c) Shows heteromorphic alternation of generation ‘ ' ° lh, " mB 

(d) Stipe (stalk) and rachis of leaf have black smnn ,v, j , ■ , . , , 

Specialized protective coverings around mT™! " y T " ke s[n * U!rcs 

are called: 8 around megasporangium, which vary in number 

(a) Sporangium. ( b ) Integuments 

(c) Ovule |d) Pericarp 

In which group of tracheophytcs, ovules are born on tlte exposed surface of 

nicgasporopliylls? 

(a) Spheospsida. (b) Filicineae, 

(c) Gymnospenns. (d) Angiospcnns, 

Pitt us. Tax us, and Picea belong to 

(a) Spheospsida. (b) Filicineae. 

(c) Gymnospenns. (d) Angiosperms 

In life cycle of Pin us, megaspores produced by megasporangium divide into 4 

megaspores by 

(a) Mitosis, f ) Meiosis. 

(c) Both depending upon the condition, fd) None thL.se, 

Microspore of a seed plant that contain male ginwtophyle including the gamete is 

called 

g&W. . 

Gymnosperms constitute of total wor c 

8 . SI U 

Monocots are characterized by 

(a) Number of sepals and petals are 2 or mu , 3 

00 Number of sepals and petals are 3 or mu gj ^ 

(c) Number of sepals and petals are o , 0 f j_ 

(d) Number of sepals and petals are ^ 1 incorrect? 

Which of the following 

(a) They have 4 or 5 sepals and petals 

(b) They have parallel vein pattern 

(c) They are both herbaceous an ^ wo _ stems 

(d) Vascular bundles arc ring sh P 

Make is an example of (b) Hi cot 

( a ) Monoeot. (d) None o' Mu 

(c) Gymnosperm 
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PHYLUM PORIFER A 


Tissuo/Organ Grade 



TRIPLOBLASTICA 
(Triplobiatticl 


RADIATA 

(Radial symmetry) 


Tissue Grade 


4YLUM CQELENTERAta 


bilateria 

(Bilateral symm 


Organ Grade 


m 


r 


ACOELOMATA 


No body cavity 
MESENCHYME 
Fills the space 
in the body wall 


PHYLUM 

PLATYHELMINTHES 


PS EUDOCOELOM ATA 


False body cavity 
PSEUDOCOELOM 
Body cavity not lined 
by Mesoderm 


Kingdom Anfmalia 


1 


True body cavity 
COELOM 

Body cavity is iin^d 
by Mesoderm 


© 


PHYLUM 

A3CHELMINTHES 


r 


I 


© 

© 


PROTOSTOMIA 


Blastopore becomes 
the mouth 


PHYLUM 

ANNELIDA 


PHYLUM 

arthropoda 


PHYLUM 

MOLLUSCA 


© 


I'i-.'ll-ii'Tli’IU 

Blas*apo*e becomes 
the sriL.'S 


PHYLUM 

ECHINODERMATA 


PHYLUM 

CHORDATA 


t 

t 

* 


f i V; i m 1 ■kill! word ‘am mu' tixm 1 mxm- * - 

Word animalia has been derived trom i 

humatozoa consists of nearly 29 l ,hy,, ‘ u| , h LU | ; , 

GV«fe radiate includes animals (^kmu. 


organization. /.limits onward 

vriti uiclbtlcs n i 1 1 1 t i - 1 - ■ I 


(trade hitateria 
tnploblastic organization 


1 1 halves i i 


d , n|i> tvs ,. !V.I 

l >yinmeiry in which can be th 

symmetry divided mm 

Symmetry in which animfl 

bilateral syrn *tty 


I i . 


iv planes is v.tiivd rthiuji 


. I.l I V s 
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PROTFROSTOMES AM) HMI { ROSinMI s 





Cleavage 

Cleavage or division n! rlio 
zygote is spiral and determine tc 

t leaver J- 

Illdcl^J UlMT’f' 

Mesoderm 

Derived from cells of lip ol 
blastopore 

J ) el l veil horn r - 1 1 J > il 1 1 1 ■ \ 1 ■ ' ■ • ‘ 

eui (,in. 1 1 r n« J rnirf 

Mouth and anus 



Mouth from blastopore oi its 
anterior margin 

Month .ipifci jiii to M i top 11 m Ni'l 
.kill 1 Inun Jd.i ;tr 'f "'f 

Coelom 

Splitting ol mesoderm 

fSdnzococIoiis) 

Oilljii Hi- hi lip * d ‘r- !«' iP 1 on 

\ J rilrlru nidiiN d 

Examples 

Annelids, molluv s urihropods 

1 c!nnod'‘ipri ». h' nn 1 hopd m 

■i „ 


eliOMl.ifi' . 


SPIRAL C'l.F.AVAtJF. AM) RADIAI. ( I J AV API 


Other name 

1 >eteiHiirk,ite 

flic fell i iruririfr 

Plants of cleavage 

Non mmeti ical to poles 

Syr urn- tin il in pnf.ir ,i 

Lines and celts 


1 diagonal 

1 M’l 

f ate of blastumere 

I J re- d cterm t ne< \ , U >rc E o I d 

Nuf drln 1 1 ii 1 1 1 J 


DIPI.OHI.ASTK ■ANimuPl.OHI.ASTiroiif.M.MiY a ■ 


Body layers 


Feature 


Middle layer 


Symme try 
Crude 


S|H*cbli/atn m 

i. a. 


Transport system 
Dlttesllvc system 

L 


Jvts in p ie 


Dlpluhhistrc 


2. ctMotk-rm A: emlndetm 


Mcscndiyina or mcsouka 
Radial 


E ; i ■! i , 1 1 . i 


Lesser dcizree 


TrJpJobJflitJc 


No, simple dilTuHi m ] 
Sac like 


ectoderm, fiicfsotlcrjti 

nil Ini lop m 
Mcst u In m 
HrJiitiM.il 

Bilatcrin 

| { 3Jt’ii|;rj [|cp,v 

^I HV ' a I 0 ilO’.pnj | ■ , y < , | , lM 

I til>c like 

M of grade hili.ir^| n 


riiyjmil C nnb rin 

- Emdirn i gives rise to 

• Mesoderm gives rise to muscular, skeletal and , enrol , 

♦ Endtoierm forms ihe I ining of digestive i r -u:i i , . ' Vc systcm 

. Digestive system having only one opening behavin^^ $***** •*»«# -M' livttr 

digestive system. iRg Both as :W outh and 4hmt I* n ; 

. i v>> k«»i . . anus is cnll««l x,„ ./n 


. Digestive system having Iwu opening i.e. mouth and mm ’ ' ' ^ 




i 1 


I talutc 


■UorlounHf 





1 'Uc inniy , .ivMy 
{ ptoihirnl Pis 

irU’vnifn in 


fl IlMt"! M 1,1 


h i 


wwwi topstu dyworld . com 

03 t42 / 


i 





TOP 


O Chapter 1 Q 


Kingdom Animalia 


Pseudocoelom is different f ro 

mesoderm (produced from hi.^* m COel<Sm in the scnsp 

In coelomates, coelom splits into outer Z£\V "* lin * W"*"* cpithelf^. 
visceral layer, which covers the aiimen, ,- , 'T' wh,ch ^erhes the body wall and 

The word ponfera' is derived f rom ^ a"d #Vity between them is coelom. 

bear ’- n pon ’ waning 'pore’ an d ‘ferra’ meaning to 





* 

* 

t 

i 

* 


« 

* 


* 

* 

4 


Phylum ponfera is also called parazoa « . , . 

All are aquatic. Out of total 5000 species 1 50 live T' a " imah - 

They lack symmetry & tissue organization. **'* 3 " ° ,her arc manne ' 

Body wall is formed of an outer layer, pinacoderm (made of ptnacocytes) & an inner layer 

choanoierm (made of collar cells or choanocytcs). Between these layers, there is gelatinous 

mesenchyme. 

They range in size from few millimeters to more than one meter talk Scolymastm jouhini is 
more than a meter tall 

There is a single cavity inside the body, the spongocoet. 

The pores through which water enters the body are called ostia and pore b> which water 

leaves the body is known as osculum. 

20% of their food is zooplankton & phytoplankton & 80% is detrital organic matter. 

Adult sponges are stationary while their larva are able to move. 

Skeleton contains needle-like spicules which are calcareous or siliceous. 

Asexual reproduction is by budding. The buds may he external or internal. I ue Ujtemal i nJ- 

m called gemmtiles. 

Sexually they are hermaphrodite md protandrous . Fertilization occurs in mesenphy nu- _ 
Sycon is typical manne sponge, LeucoMa consists of erect tubes, huplectella (Venn 
flower basket) has glassy framework & SpOogMa is #shwalcr sponge. 

Their **J, is U» «** *** PR,** * »*»• ”’ J W '"' 

surgical operations and also for sound #orpt.on m buildings, 

pffVi IIM CN IPAR1A 

Phylum cnidaria is also called eoelente* n to newatocpts-[hc u isung 

They have special cells called enuheytes winch £ 

They have diplobiastic organization, sewcs as digest e as « ell as bod} c.o u> 

They have gastrovascular cavity or enU 
They have radial symmetry^ f es h water, 

tiZZSSS&ZZ** 

found in » *** 

«** 

Mouth is surrounded by a s<- nc 

They are carnivores ^ 


HtS 


n 


:iiv iimbrHU 
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Kingdom Animalia 



* They have diffused type of ervous system . 

* their exoskeleton is formed of calcium carbonate, 

* Asexually they reproduce through budding while sexually they arc hermapn. o u 

* Obeli# has three types of zooids* blastostylc or gastro^ooids, gono/oofds & vrit l ■ 

* 1 hey show alternation of gen emtio ns, both generations being diploid. 

* 1 he occurrence of structurally and functionally more than two different type , d 
called zooids within the same organism is called polymorphism. 

■ Hydra is freshwater coelenterate that exists only in polyp form, 

* Obelia is marine colonial organism. 

* In Aurelia (Jelly fish), polyp is reduced and medusae is dominant. 

* Actinia (sea anemone) is polyp in which enteron is divided by mesenteries. 

* Medrepora (corals) are important in formation of chalk and lime stone. 



PI V LU M PL AT YH E LMI NTH E S 


* 

* 


Animals of phylum platyhelminthes are called flahvortns. 

Body is soft and dorsoventrally compressed , 

They are triploblastie acoelomate. 

They show bilateral symmetry. 

They are mostly endoparasites and few arc free living, 

' The mos1 common samples are Taenia solium (tape worn,), Fasciola hepatka (live' ' - 
and Schistosoma (blood fluke). 

' ^ size ran S es from few millimeter (10 mm in case of Planaria to .several meters like tap 

* They have branching sac type digestive system . 

■ Excretory system consists of branching tubes ending in bulb-like cells the flame cell 

* Nervous system contains nerves and ganglia. 

* Free living form move by cilia ♦ 

. They reproduce asexually by fission and regeneration and sexunllv . , 

* Dugesia (Planaria) is a free living example. ey are hermaphrodite 

. Liver fluke is an endoparas.te in sheep & humans residing « bile duet I, 

cycle m snail, sheep or man. h auct It completes i[> j f L - 

. Tape worm is an endoparasitc of humans, cattle and ni* mm . 

Their body is ribbon-like and is divided into segments faltd 'prSS. h ° S ‘ “ P ‘ 8 Wr ca,lV 

adaptations for parasitic mode of life 


Resistant cuticle 

Epidermic 
_Qegenerat^ 
. Simplify rtT 

Adhesive organa (Suckers or hooks) 

Complicated reproduced system 

Larye number of ova _ 

Complexity oE hie cycle (in two host) 



'stem 
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phyjft 


2 near iy nny\& 

■ 4o. Wfefch-febdy of aS^iSF^ b, 

^ inl « ’wo cqua! Jiyivc, II, e plane/ 


3 ‘ 1,1 tJciltL ' r ' Glomes, coelom is form-1 at 

outpouching of _ 

Members of phylum lack 

and tissue organisation. 

5. Delnlal organic matter eonsijtuir.- ■ ■ 
food of porif brans. 

^ Cm damns have svrnrncirv 

7. Cnidarians have _ type of nervous 

system, 

% Obelia has types of mmd&> 

9 r Free living flatworm^ move by , 

10. Body of tape worm is ribbon like and is 
divided into segments called . 


PHYLUM NE MATO DA 


t 

* 

* 

* 

* 


* 

4 

» 


Animals presents in phylum nematoda are called roundworms or aschelminrhes. 

They have pointed ends. 

They are tripioblastic and pseudocoelomates . 

Body is unsegmented and shows bilateral symmetry. 

Digestive system is tube -like. 

They have “tube within tube”* 

Excretory system consists of two longitudinally running excretory canals that -pen • 
an excretory pore at anterior end on ventral side of body. 

Nervous system has pharyngeal nerve ring with four nerve cords (dorsal, vent,*! ami ‘arer • 

Sense organs are in form of sensory papillae present on the lips a. the amenor er.J 

They have only longitudinal muscles arranged m tour band,, two <WlatemI and t 

ventro -lateral. 

Sexes are separate. f 

Ascarh lumbricoides t is an intestinal paras 1 c o 

Rbabditis is free living genus. , g ^ as j le 0 f human caecum, 

hnterobius vermicularis (pm won inflammation q^’ mucous membi ne 


movement causes — - - . of appetite 

appendix resulting in insomnia an oss ^ ^ ^ araS j tc . 0 f human >rtuU : c 

Artcylostoma duodenale (Hook worm ^ ^ tar H s nhvsicai and mcm.il ' 


intense itching ol anus. 


anticoagulant and causes severe 


anemia Sc retards physic: 


— ; — TT^VTfflTp^^tBO to l m P' d 

| sppftOjSoJd (0 1 \wWl\ u'K'i 

%(J8 {^} Buajuoj (p) i.i0Ja)U3 v|bJ v VJ _ 
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PHYLUM ANNELIDA 




* 


* 

* 

* 

* 






Animals present in phylum annchda are called segmented norm or annelid' ■ fn — - 

meaning "little ring 1 ). 

Body is metamericaUy segmented. 

They are triploblastic and acoelomate. 

Mouth is overhung by a lobed structure called prostomium. 

There are m>0 groups oj muscles i.e. circular (along radius of bods ) and loneinidina' 

length or body), " ^ 


' retion Lakes place by specialized structures called nephridia 

NerveraiH^ teW c ontains simple brain and a solid double, longitudinal, ventral nerve j.-.jv 
N erves arise in each segment from the nerve cord. 

1 ncy have closed type of circulatory system 

immm « broughi 

Chaetac are absent m leech. ° ri?anS 0 loeomotlon are Ontinous chaetae or se 

IStZZZr*** •* ^ *»*“ ^ tana 

Common examples are neries, earthworm, leech etc. 





These animals have 
external &. internal 
segments. Head region 
not prominent or distinct 


Locomotion 


Organs of locomotio 
parap&dia, 

Usuall y separate 
Present 


Organs of 
are setae 
Hermaphrodit, 
Not present 


T raehophore 
larvae 


-ilf^dvjier! na p h rod i re 

Present 


Habitat 


Mostly aquatic (marine) 
Ncr3cTchaetG^TmlT~ 


he terrestrial 

Aquatic 
Lumbricus 

Phereti: 


Aquatic 


*errestris 


0 niedicinalis 


Pj? POSthuma 


^TA^SIHCa i IQ\ OFAWTI 111 1 


CHAR AC TER POLYCHAETA 


Structure 


They have a distinct head 
region with eves and 
structures called palps & 
Tentacles. 


OLICOCHAETA 


HIRl’DINEA 


They ha\ e bod] v nh 
lixed number cl 
segments Each segme::: 
l^s additional er^'- 
fmgs or markings ca. 

met h ead 

No organs of loi-wnotiI>n 


Examples 


ftHYLUM 

ed J°«it-footed an' 

Insects are most common arthropods on th k (arthros= JO mtcd - 

Their body is segmented, c earth. 

They have jointed appendages. 

Tfc-U are found in all types of habitats. 
i.ivj haemocoei. 

Digestive system is tube like. 
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* Excretory system consists ma-phigian tubules The nitrogenous wastes are excreted in form 

of solid uric acid, 


. Nervous system consists of paired ganglia and ventral double nerve enrd, fhc ■■■;.' rnory organs 
are usually a pair of compound eyes and antennae. 

* Respiration occurs through tracheal system having openings called spiracles. Aquatic 
arthropods respire through gills and book lungs. 

* Their blood circulatory system is open type. Blood is colourless u sthout hacmoiTolvm, 

* They have chitinous exoskeleton. 

* They can swim, crawl or fly. The organs of locomotion are paired appendage:-. 

* Life hi story o f insec t$ is characterized by m eta m orp h o s i s 

■ In complete metamorphosis, egg develops into lan' a which is converted into moiioniev- puf .1 

that finally develops into adult, 

* In some primitive insects, the metamorphosis is incomplete. The larva resemble- adul. and 

called nymph or instar. 


CLASSIFICATION OF ARTHROPODS 



Found everywhere 


Aquatic 


Habitat 


Separate & 
oviparous 


Separate & 


Mostly separate 


oviparous 


Through 


Development 


metamorphosis. 

No appendages oJ 
antennae & no jaws. 
A pair of cholic era e 
with claws Sl two 


metamorphosis 

A pair of antennae 
& compound eyes 
on head 


A paii . 

antennae and a 
pair of iyc* 


2 pair of antenna] 
appendages, l pair c 
mandibles & 2 pairs 
of maxillae. 


pairs as pedipalp t- 


A large 
number of 
segment- .',nii 
haying s pan 
of legs 


Anterior segments 
fused to form j 
ccphulo thorax 
Abdomen ma\ be 
segmented or 
unsegnrented vmiVi 
or without 
appendages 


Three distinct 
regions: Head:- 
Usually vertical to 
the body and jaws 
are ventral. 

Thorax:- Three 
segments. 

Abdomen Varying 
number of 
segments ; 


On the dorsal side of 
the cephalothorax, the 
exoskeleton is in the 
form of carapace. In 
exoskcleton, 
deposition of salts in 
addition tochitin 
makes it move firm. 


Body segments 


Through gills 


Respiration 


Dragonfly 
mosquito, 
butterflies, moths, 
wasps, beetles etc 

ChitJti is non-living, non-cellular and secreted by underlying epidermis 


Seoi piott-v spnk'i 
miles find hvk- 


Daphnia, cyclops, 
crabs, lobsters* prawn 
woodlouse etc. 


Example 


CHARACTER 


CRUSTACEA 


ARACHNID* MVRIAPODA 


( hitin is protein-carbohydrate compound. 

Process of shedding of eKOskelcton is called mtiulling nr rr<tr\i\ 
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Chapter 10 _ 

I Vy have no brain instead ph ar yn^ lnem H is 

C irculatory system is poorly organized 

1 ho ra are separate anti the fertilization is external 
I he larvae such as bipinnaria and brachial 
resemble those of chordates. 

Regeneration is common in them. 


R ESEMBLANCE OF Frni \ tH)FHMS ( HOKInlf:. 

Raiiial cleavage during development ofembno 

Blastopore form the anus, 

Phosphocreatin is present. 

HF.MTHOR1) M \ 

Hemichordata is group present between echinodenro a»d eh ■■ ?r- * 

Hemichordates are also called pre-eftordatey 

They are soft bodied worm-like annuals 

Body is divided into an anterior proboscis, collar and trunk 

Body ivail is made of unicellular epidermis n nh mi:. • ■ - ■ ■ ■■-; 

Digestive tract is tubed ike. 

Circulatory system consists o3 a median dorsal and i 
Respiratory system is composed of gill-slit > 

Excretory system has single glomerulus connected to V ,v : . 

Nervous system has a sub-dermal plxus of cells and 1 . - 
Common examples are Balatwglossus and \,n voy .■** ^ 


1 . Piges1i\ c s\ sice- ■’ ■■■ -weed . * 

2. Body is - cmented w • 

3. Excretion m nmn ■ - ■ , ■ c, 

st me tines called 

4. Aquatic an livooicc’ r.. son t • . t- 






5. Cyclops lire 0 VT:\r . .■ , .. 

6. Process ofshcdbnw o , 

called 

7. Ihe organ ol Ic onic ■ 

S, Water vasenht ^ -n - = , , n,- 






>). i iti \ a iiiinis oi 
symmetn 

H), /U.mogloxK . s ,, x , 


entpjmjajuwH (01 ) |njnjn|!« < (> ) Bi«iu#poup|3 j r„) „ , , . 

**“" I ft»8 VstNDtti W|.u H ,b N u t I,, .. ■' 
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Kingdom Animalia 


I’HVI IIM CHORDA! A 
Phylum “Chordata 


Division 

Protochordata 

i 

(Acraniata) 
e.g. Amphioxus 


Vertebrata 


Super-class 

i 

Pisces 


Super-class 

Tetrapoda 


Class-Cyclostomata Class 

e.g. Lamprey Chondricthyes 

e.g. Shark 


Osteichthyes 
eg. Cat fish 


Class 


Amphibia 
e.g. - Frog 

- Toad 

- Salamander 


Reptilia 
e.g. - Garden Lizard 

- Wall Lizard 

- Snake 

■ Alligator 


Aves 

e.g. - Sparrow 
- Pigeon 


Mammals 
e.g. Rat 

- Rabbit 

- Bat 

- Whale 

- Man 


Phylum chordata denves its name from notochord 

Thr ee fundamental {b^ie.) features of chordatcs are notochord central n 

paired gills. ' cer *traE nervous system and 

Notochord is a rod-like semi-rigid body of vacuolated cells w ,h, u 

proteinaceous material. L ' cus > which arc tilled with 

Central nervous system is hollow and dorsal. 

All chordates possess paired gill openings in embryonic stage 

SUBPHVMjm vn. TCnpiTi 

Vertebrates have cranium enclosing brain and vertebral - 1 

Vertebrates are placed in two super classes Pisces ( unm enclosing sp ma i eord 

Tetrapods (four footed, which are mostly land dwelling)' " " Ch are strictly aquatic) md 

Vertebrates may be divided into animate s (havinit f 

mammals) and anamniotes (without foetal membranes e.g. remtha. av,, 

pfitbia and pisccsi 
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SUPERCLASS PISCKS 


Kingdom Animalia 


* 


Irosta! ec organ and can change the effect of 


They have stream-lined body (boat shaped). 

1 hey have swim bladder which is a hydi 
gravity. 

They have paired (pectoral & pelvic) & unpaired (dorsal, caudal & anal) fins. 
Heart is with two chambers with afferent & efferent branchial svstem. 
Respiratory structures arc gills. 

Super class pisces includes three important classes i.e. cvclosiomata, chonrichlhycs and 

osteichthyes. 


Feature 

Cycfostomata 

Cho lid rich! lives 

O st e ich t li vl'K 

Common name 



Most primitive, lawless 

( artifagimms 

Bony 

Body 

■ ___ 

Long, ecLIike 

E'usildrm 

Small fishes 

Scales (cxoskelcton) 

No 

Plneoid 

Dermal scales, ganoid, 
cycloid or ctenoid 

Appendage (fins) 

No paired appendages 

Loth paired ami 
unpaired (ins present, 
anterior pair of [“ms 
(pectoral tins] arc 
enlarged 

Both types, single 
median and paired 

1 

Mouth 

Ventral suctorial 

Ventral, olfactory hats 
not connected 

Icjrninaf laws with or 
V itl'K.HlI tCCtll 

End os kc let on 

Cartilaginous 

Cartilaginous 

Bony 

Digestive system 

No stomach 

J-shapcd stomach 

Normal stomach 

Circulatory system 

Heart with one auricle 

Many pairs of aurtic 
arches 

2 -chambered 3 1 earl, one 
atrium, one ventricle, 
nucleated KBC\ 

Respiratory system 

6-14 pairs of gills 

5-7 pairs of gills, no 
operculum 

Gills supported by gtll 
archevs and operculum 

swim bladder 

No 

No 

“ a " " ■— - J 

Present 

bexes 

Separate in lamprey, 
hermaphrodite in 
hag fishes 

Separate 

Separatee paired 

gonads 

fertilization aild 

development 

External, long larval 
period in lamprey 

Internal, oviparous m 
viviparous 

f sternal 

Examples 

1 

Lampreys, Hagfishes 

Shark (dog fish), Skates 
and Rays 

Perdu Trout Kuhn, 
Pa la ice 


* 


« 


Skates and rays are bottom dwelling fishes. 

In sting rays , tail js long and whip-like and has sharp spines 
wounds. 


which can mil cl 


very daiuvmu> 


Electric rays have dorsal muscles modified into powerful 
severe shocks and stun their prey. 


elcclrre mg m 


which can give 
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Feature 


Dissolved substances 


Land 


More 

Less 



L 


t’over and shelter 


More 


Support 


Less 


Br eading places 


More 


Many 

Less 

More 

Less 


CLASS AMPHIBIA 


* Amphibians are on the border line between aquatic and true terrestrial animals, 

* They are the first vertebrates to come on land. 

* Lobe-finned fish (dipnoi) are considered as ancestors of amphibians, 

* Structurally they are between fish and reptiles , 

* Skeleton is mostly bony, 

* Limbs usually four but some arc legless (e,g, caeciliam). Webbed feet often present, 

* Skin smooth and moist with many glands. In some glands, pigment cells (chroma toph ores; 
present in the skm. Scales absent. 

* Heart is 3-chambered with double circuit circulation. 

* Sexes are separate, fertilization is external. Larva stage present. 

* Heart is 3-chambered and respire by gills. 

* Metamorphosis and hibernation are important characters. 

■ They are cold blooded animals. 

* Common examples are frogs, toads and salamanders. 

CLASS REPTTUA 


* 


Reptiles are truly terrestrial. 

Reptiles flourished throughoutMf^oic/?£rrW(225-65 million years ago) 
Reptiles of today have been derived from dinosaurs of Jurassic (195-116 m lr 
Cretaceous period (136-65 million years), 1 Hm 


years) ami 


They have developed coputaiory organ necessary for internal fertilization 

Shell of egg is lathery wh.ch can resist dryness and injury. They have large volkv ecM 
They have dry scaly skin. & yoiKy eggs. 


They have protective membranes i.e. amnion, allantois and chorion 
Their heart is 4 -chambered with ventricles incompletely partitioned ; 

They have better developed limbs for efficient locmotion. p m tr oc °dilc. 

They arc cold blooded and hibernate in winter. 


CLASS AVKS 

BIRDS are considered to be evolved from crocodile. 

Birds share with mammals the Highest development in the i < 

The earliest known bird fossil is of archaeopteryx, two weT 

Jurrasic period s ot ,E have been found t 



# 

* 

* 


1 
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Itor KhK ,s slri-amlittrtl a„J spindle shaped wi.h lop, dn,s,o„s ,, head. ixvk. mk and 

l;UL, 

Lhcy are warm blooded. 

limbs ju *idkipk d toi living I he tore limbs arc modified into wings and hindlimbs tor 
pt i \. hiug und ui sonic so; running e e in osinch 

1 hex have epidermal exoskeleton of leathers, legs bear scales, 

Vhe skeleton is light due to airspace. 

\ he skull has large sockets, jaws extend into hom\ beak, teeth arc absent 
1 he circulatory system has 4-chambcred heart with right aortic arch 
the organ ot voice is syrinx, located at lower end of trachea* 

Lxeretory system does not have a bladder, urine is sermsohd. 

Sexes are separate 1 ertilid anon is internal and eggs are ot’ large sire w ith much volk 
Only one ovary and oviduct is functional except eagle 
Vecth have been replaced b\ gizzard. 

Some have secondarily lost the power of flight and are caked running turds e g. k Ostrich, 

Kiw i etc. 

CLASS MAMMALIA 


* 

■ 


* 

* 


Vhe term MAMMAL was given by Linnaeus to that group of animals, which are nourished 

by milk from the breast of mother. 

Mammalia is considered highest in animat kingdom, 

li is believed that mammals have been evolved from reptilian ancestor, the Corylosaurs. 

I urn nope is an example of mammal -like reptile. 

During Jurrasic period* nearly five groups of mammal -like repules developed mammalian 

characters and were 50% mammals. 

Mammals became dominant in Cenozoic period. 

Presence of hair and feeding by mammary glands are tw o fundamental features of mamma Is 

P ROTOT HE RI ANS are also called egg-laying mammals 

I gg production and common cloaca are their reptilian features 

Presence of hair and feeding of young ones with milk are their mammalian features 

M ETAT11E RIANS are also called pouched mammals or marsupials 

They have an abdominal pouch called marsupium where they rear young ones \\ uh milk 

Opossum, Kangroo and Tasmanian wolf Of Australia and America arc common ,*v „, m i 

KjjTlIERtANS are also called ptacemai or typical mammals W " ,k S 

During development, placenta is formed betw een foetus and mother it tr i i i 

of material occurs. tr Ktrough which .exchange 
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1 is a rod-like semi-rigid body of 

vacuolated cells, which arc filled vv ith 
proteinaceous material. 

2, Vertebrates having fetal membranes are called 


3. Fishes have 


4. 

5. 

6. 

7. 

8, 


w 


is a 


hydrostatic organ and can change the eliect 
of gravity. 

Swim bladder is present in fishes. 

Skeleton is mostly in amphibians. 

Reptiles flourished through 


The skeleton of birds is light due to 
spaces, 

are considered highest in animal 


kingdom. 




VALUES 


Number of gills in cartilaginous fishes 


Length of sharks 


Number of cranial nerves in bony fishes 


Mesozoic period in which reptiles nourished 


Jurrasic period for Dinosaurs 


[Cretaceous period 


5-7 


pairs 


.30-50 feet 


Property 

Value 

Phyla of eumetazoa 

29 

Total species of porifera 

5000 

Species of porifera living in fresh water 

150 

Zooplankton & phytoplankton as food of poriferan.s 

20% 1 

Detrital organic matter as food of poriferans 

80% 

Worms on a single rotton apple 

9000 

Species of mollusca 

50,000 

Species of echmoderms 

5,000 


10 


pairs 


1 1 ion yea rs 


195-136 million years 


Jj5-65 million years 
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( 5 ) 
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(10) 
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( 13 ) 


PRACTICE EXERCISE 


Asctielminthes in ;ilsn known as 

(n) Protozoans f b J Eumatazoa 

(c) Nematodes (d; Pro : o c hit an l e ? t ors 

Of the following, w hi ch one is not included in Pro terns torrus? 



( b) Hemichordates 
id \ Molluscs 

ibiPro:tfr - < 

' Wfceirr. nt 

ib ■ An cm: a 
1 d ' -V] c i 


w I a;: of:: 




(a) Arthropods 
(c) Annelids 

All of (he following are coelo mares except 
(A i Deuterosomes 
(c) Hemichordates 

1 he name animal is derived from the word. 

(a) Anima 

(c) Aname 

Of rhe foUowing, which one is not the characteristic of Kingdom An im ilia 

(a) All animals arc ingestive heterotrophs 

(b) Al] animals are eukaryotes. 

(t) AH animals develop from ihe dissimilar gametes i c - src~ ird 

(d) It is largest kingdom, ~ 

The radial symmetry is found in the animals of 

(a) Protozoa ft) Ponfer- 

(c) Cnidana 

A1J the animals of the grade 

(a) Diploblaatic W TriploMasiK 

< C) ““ h (d)Uni«;hiI»r 

Itoth radial anti bilateral symmetry is found in the ph\ lum 

(a) Protozoa (b ) Ponfera 

(c) Echmodcrmata |d)Noneofth^ 

( ocltim that develops from the arclicnteron a, uutmniehin.' , 

(o) Pseudocoelom (M ,?1 v * 

; ; - t , iy ] * rite nvoearr 

(c) Sch.zococlom id) Hone of these 

Ti.r animals in which coelom Is formed due to splitting „t llu . . 

(a) Pscudwoclous (hi Sch vv-.se .> t " ‘ 

(c) Entcrocodou* (d) Emphicoelo * 

t)f l he following, which one is not round in series im.tei ■, ... . 

UJ Annelida (b) A,ih„,xyt. ‘ 

(c) Molluaca t>n t : vhm ,v)e; n . . 

In some cases the III as to mere can produce complete emt» ... 

(a) Spiral end determinate (h) Radial L . . . , ' ' “ 

(c) Spiral and indeterminate (d) (Uiul 

The fate of each Maatomm- is foretold. The clear age „ ,n „ 

(a) Spiral and Indeterminate (b) Kadi.il .n . 

(c) Radial and indeterminate i,?) spn.H 


: ."-s ■’ _■ y 


i k. 


Kli'S i ni > 
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(15) 


(16) 


(17) 


(18) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


Kingdom Animalia 


Of the following, which one is non-cellular in most eases in animals/ 

(a) Mesenchyme (b) Sclerenchvma 

(c) Chlorenchyma (d) Mesoderm 

in most triplobiasts, after embryonic development, the three layers are represented 
as 

(a) Separate layers of cells (b) Structures formed from them, 

(c) Structures associated with them (d) Their functions in body. 

Of the following, which one is not the characteristic of triplobiasts. 

(a) All of them have blood vascular system, 

(b) They may be coelomale, pseudococl ornate or acoelomate 

(c) They arc included in grade bilateria 

(d) All of them have digestive system. 

The system well — developed in the acoelomate Is 

r R X T l TL system <b) Nervous system 

P»uSoco°«lcm Smlop, ft „ m <d) T “ K <’ 0 " s >' s,em - 

$32£ !5;3 s r u,n r , 

The function of coelom is (d) Sp " ttin8 0f mesoderm - 

(a) To increase the size of the animals. 

(b) To help in the functioning oi reproductive system, 

$ T.° prov ' de s P ace the development of organs and systems 
(d) None of these. 

Coelom Is lined by 

(a) Parietal mesoderm 

(c) Mesoderm 

In acoelomates gut in origin. 

(a) Ectodermal 
(c) Mesodermal 
Sperms arc in origin, 

(a) Ectodermal 
(c) Endodermal 


m t T***r*f " W ' h is — • . meter tan ° 


(b) Visceral mesoderm 
(d) Both A&B 

(b) Endo derma 1 
(d) None of these, 

(b) Mesodermal 
(d) None of these. 


( a ) Scaly tn astro jo ubin i 
(c) SpongiHa 

(24) Venus flower basket is also known as 

(a) Sycon 
(c) Leut oseienki 

(25) Inner layers of the sponges arc made up of 
(a) Pinacocytcs 
f c) Choanoytes 

(26) Porifera range in sisc from 

(a) Few millimeter wide lo more limn one meter t ill 

(b) Few centimeter wide to more than one meter tall' 

(c) Few decimeter wide to more than one meter till 

(d) One meter wide to more than millimeter tail 

(27) The internal buds are known as 
(a) Spicules 

(e) Gcmmules J } ^Noanoeytes 

W None of these. 


(b) Ettplevtella 

(d) Loiicoselenia 

(b) Euplectella 
(d) Sptm^iUa r 

(b) t. boanodcrm 
(d) Pinacoderm 
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( 29 ) 


( 30 ) 


(31) 


( 32 ) 


(33) 


(34) 


35) 


36) 


37) 


38) 


39) 


40) 


41 ) 


42) 


Kingdom Anfmalia 


The sponges in which sperms develop first ore included in the cntcgi'i < ef 
(a) Pen tan drous (b) Pcitandnou* 

(c) Protendrous (d) Pmtandrmis 

80% of the food of sponges consists of 

(a) Detrital organic particles (b) Zooplankton on.' v 

(c) Phytoplanktons (<j) All of these 

The skeleton of the sponges is in the form of vnritntsh shaped m i ,11, lif, .,« . 
called 

(a) Stipules (b) Spicules 

( c ) Brai,s (d) Spines. 

The skeleton of sponges is made lip of 

(a) Calcium (b) Silica 

(c) Both of these (d) None of these 

Sperms released in water are carried to (he mesendn me in smmrn". 1" 

(a) Amoeboid cell (b) Stipules 

£> S P lcules (d) Spines. 

Gut in pseudocode mates is made from 

J m -i j 


(M rn 

(d) All of | hose 

(h) Meservh\ me 
(it ) t 1 1 Cl us 


(a) Ectoderm 
(c) Endodercn 

In sponges, fertilization takes place in 
{□) Ectoderm 
(c) Endodenn 

The single main opening oft lie sponge cavity is 
(a) Osculum * (b)ONin 

(c) Spongococl (d) NW Of these 

Enteron in coden to rales acts ns 

(a) Digestive cavity (b) Body vav ,h. 

(c) Transporting cavity (lj) A j, 0} th# . 

Which or the following are motile tool tin in cnidannns* 

M ™{P s r (b) Medusae 

(C) Both of these (d) None of, hese 

Lxoskdeton ot codciiicraics is made up of 

(a) Calcium (h} St| 

WCHitin (d) Moth V* b 

All of the follow ing cocicnterates show alternation of gene, , , 

a HMra (h)Ohclio 

(c)Aurcl,n (.1) None ol these 

All of the following arc true for plnlvliclmiirthcs eveeni 

(a) Flatwroms (h) 

(c) C oelomatc ( .n , 

Excretory system of plntyhhninthes consists of 

(a) Nephridia <b) Name . , p. 

(C) Malpighian tubules (d) Nephr.,„. 

I ree living example or Jtlitfyhelmlnthc* is 

(a) Dugesia r 

(e) Tamm t u m 

Ul > No I i , 



A: : 
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44) 


45) 


46) 


47) 


48) 


49) 


50) 


51) 


52) 


53) 


54) 


55) 


56) 


57) 


II Chapter 10 


Kingdom A wlwlto 


1 1 1 r J lift- 
|i1) h • I 

i ii i Pm) -i I i" * 

|.l) Ml id Mm ■ 

I h \ | 1 1 [ ii hi 1 1 . 

r I U V ' |»imlMt , 

I 1 1 f / m , r i i / !■ a i ■ 1 < f * ■' ■ ■ 

{ill fit* w j r ) ,ffinrn 


Psedudocndom is ch:ri mm i n id 

(a ) Codenteratcs 
(c) Ascliclminlhcs 

Nervous system of iicnialmU tun si sis id 
(a) Ventral nerve cord 
(c) Lateral nerve cord 
Which system is present in nrimilndv ’ 

(a) Sac - tike digestive system 
(c) Circulatory system 
Pin worm is common mmie used fm 
(a) Rhahditis 

(c) Amyl os tom a thitaivnali* 

Which of follow ing system is segment nil y im ting* d hi mm lei 
(a) Excretory system HdlNg* io< >,-shin 

(c) Circulatory system pi) 1 1. 1 < >n m 

Marine example of annelid is 

(a)Neries ih] StvUtti^ 

(c) Earthworm {ihPih 

ar(? the first group nf iuvei frln utt % uJ.Mj h : »w drihjpid 

circulatory system* 

(a) Nematods 
fc) Arthropods 

The organs of locomotion hi nnmdhls mi 
(a) Muscles 
(c) Para po dm 
Pcriychaeta have 
faj 1 cntaclcs 
fc) Eyes 


,1 * L - r I f 


t h | \ r i ■ ti It,! 
i - h Mi i i 1 l i . i 


are believed In have , . in i u |„ „| (tl 


il'l 1 1 l , I. i, „ 

fill ‘ ■! I M 

Hi r ilp 

I'll A 1 1 ■ > f 1 1 1| - j 


(a) Nematods 
(c) Molluscs 

Aquatic arthropods respire flirougli 
fa) Spiracles 
fc) Ffrjok lungs 

Main hi ood vesielltif ttrthi opnrh usm.lh 
t si.i Lies on dor sal snh 
fc) lues on I ak r ;i] pule 
True metamorphinh h mil present In 

fa) ( fiisliicea 

(c) Arachnidsi 

Seen ml largest phylum of IttveMvIn nt*s in 
fa) Porifera 
ft) Mollusc® 

Mantle in nifilfuni U pieni nr mr , 
fa; Head 

1 1 ; ) frjfUlJ Vim rfil (rg)lrh 


H 1 ) \ i tin i ijh i, j 
['I ) f tmi) , ,| || 1( , 

(l«H ulU 

hi) limit i, A , 

1 11 

Ml 1 11 pn m| 

I h I hi i i | t | 

f'L M yi iii p« kIh 

d'l Aiii ttM , llK | M 
hi If I In i m 


* h| Vi i iii ,|| 
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Kingdom Animalia 


58) 

Circulator) system is open t)pe i n all of the fallowing except 


(a) Arthropoda 

(b) Gastropoda 


(c) Pclecypoda 

(d) C ephalopoda 

59) 

Body is globular in 



(a) Cake urchm 

(b) Sea l rehin 


<£) Sea cucumber 

(d ) Brittle star 

60) 

Prechordatts is another name used for 



(a) Echmodcrms 

(b) Hftmic hordates 


(c) Vertebrates 

fd) ('hordates 

61) 

Notochord is present throughout life in 



(a) Urochordatcs 

i.M l ephatochordate 


(c)( hordates 

(d'l Vertebrates 

62) 

Hods is eel like in 

+■ 



(a) Cyclostomata 

\ b) i huriJnchthyes 


(e) Osteichthycs 

idi Niuie id these 

63) 

Which of the follossin^ llshes omLnmd Juries 

* 

p 


(a) Lamprey 

t b > Perch 


(c) Plaice 

<di Dipnoi 

64) 

Shell of egg is leathers in appearance in 



(a) Amphibians 

(b) Reptiles 


(e) Birds 

fd i Prat'd he nans 

65) 

Mammals became dominant in 



(a) Proterozoic era 

( h i 1 !•■ ■/< lie era 


(c) Paleozoic era 

i d; f cno/mc era 











Chapter 11 


Bioenergetics 


INTRODUCTION 

Quantitative study of energy relationships transformations) in biological systems is called 

bioenergetics. 

(Captured by) 

Sim light — - — ( li loro p last — ► Chemical Energy 

(Solar energy) ( 3 x ho to synthetic plants) (Stored as CH±Q and other organic mol. ) 


Power cellular processes. 


— ► Serves as an energy source for all forms 
Of life. 

* Presence of free Ch made possible the evolution of respiration* 

* A TP is a kind of chemical linkage between catabolism and anabolism. 

• Ph otosyti th esis ads as an energy capturing while respiration is an energy releasing process. 

PHOTOSYNTHESIS 

• Photosynthesis is a process in which energy poor, inorganic, oxidized compounds of carbon 
(C0 2 ) and hydrogen (1TO) are reduced to energy-rich carbohydrate (glucose) using light 
energy that is absorbed and converted into chemical energy by chlorophyll and some other 

photosynthetic pigments. 


Photo synthetic Reactants And Products 

• CCb, H,0 and light are the reactants while glucose and Ch are the products. 

• Photosynthesis uses the products of respiration and respiration uses the products of 

photosynthesis. 


* 

* 

* 

* 


Photosynthesis occurs only during the day time while respiration goes on day and night 

Water appears on both sides of photo synthetic reaction because it is used as a reactant 

in some reactions and as a product in other. 

In darkness^ leaves respire and utilize 0 2 and release C0 2 . 

At Dawn & Dusk , photosynthesis and respiration occur at same rate So there is not ne- 
exchange of gases between atmosphere and plants. This point is called compensation point 
In daytime , rate of photosynthesis increases, so plants release O, and use CO. 



ChkHo#li*i 
UftHTRfAGTIOHS 
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Starch 
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Chapter'll 


Bioenergetics 


WATER AND PIIOTOSYNJ I IKS IS 


* 

i 


l an \Vi7 in 1930 worked on photosynthetk bacteria and hypothesized that water splits in to 
hydrogen and o\ygen during photosynthesis . 

He proposed that the source of oxygen released during photosynthesis is water and run 
C0 2 . 

Hydrogen oj water is involved in reducing NAD PII to NADPIk 

A ADPH 2 and A TP act as reducing and assimilating powers, which reduce CO, to form -,n en- 
during dark reaction. 

CHLOROPLASTS 

Present in all the green parts of the plant, with in mesophyll tissue, 

Present in very large number, about 1/2 million /mm 2 of leaf surface. 

Each mesophyll cell has 26-100 choloroplasts. 


Structure 

* A surrounding double membrane, 

* rTTT C conta,ns most of the en zymes required to produce CHO molecule 

^,,is*t: nKrcon,, “ ,ed d,sc “ »y * %»./« 


- «*** 

synthesis by the process of chemiosnmis. P L 1E “ n ' 1 iey m 3,50 lnvoJved 111 A f v 
Grana are stacks of thylakoid. 


MPTOSYNTHETIP Pinivnrx TS 


Photosynthetic pigments are the substances that , 

wavelength). 1 bs0lb v ^tble light (380-750 mu 

Spectrophotometer is an instrument, which is user) *„ 

different pigments to absorb different wavelengths of light "***"* the relatlve abilities, o 

Absorption Spectrum is a graph showing absorption of light of H,n, . 

pigment, #* o1 d liferent wavelengths by a 


PHO tsynthetic pigments 



Chlorophyll Main 

pigment 


pht>fo$yjrthrt.ii 


Caroline. Orange to red pigments 
Xanthophylts Yellow 


CHLOROPHYLLS 


They are main photosynthetic pigments of plants. 

They are insoluble in water but are soluble in organic solvents like carbon tetrachloride, 
alcohol etc. 
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* Chlorophyll a 3 b, t\ and d aiv found in nikiii yniu:' phulo’.vntlii in | >Jm nl u and algae 

* Bacteriochtorophyll arc found in photnssui belie buclenn 

* Th ey mainly absorb viola bluo am! tmingt 1 rod ninr/aipth while relict r proof), yellmv 

and indigo wavelength. 


Structure 

■ A chloropuyil molecule has two parts i.e hydrophilic head and a hydrophobic 

hydrocarbon tail, 

* Hydrophilic bond is thru *quaiv. light absorbing. porphyrin ring nr lefrapyrroli: ring structure 
containing magnesium as central metal ion, which is coordinated with nitrogen, 

* Hydrophobic hydrocarbon tail is long, phyiol (('■ M»Oj, anchoring, hydrophobic and 

hydrocarbon in nature. 


DIFFERENCE 

CHLOROPHYLL a 

CHLOROPHYLL b 

Molecular formula 

C 5 dl-.0*N 4 Mg 

(h s l UO,,N.,Mg 

Functional group 

-CHj 

-CHQ 

Occurrence 

All photosymhetie organisms 
except photosynthetic 
bac ten a 

In association with chlorophyll 
a m all green plants and green 
algae 

Forms 

Differ slightly in their red 
absorbing peaks e.g. 
670,680,690,700 nni 

No such different forms 

Colour 

Blue - green 

Yellow- Green 




* 

* 


ACCESSORY PIGMENTS 
I hey absorb Strongly the blue- violet range. 

Carotenoids and chlorophyll b are called accessory pigments, since they absorb light 
transfer the energy to chlorophyll a, which then initiate ihe light reaction, s 

Some of these may protect chlorophyll by absorbing intense light. 

Similar carotenoids may protect human eye. 

Transfer of energy is as under. 

Carotenoids ► Chlorophyll b * Chlorophyll a 


and 


LGU -THE PRIVlNc; INlPt:v 


Visible light includes the radiations most important to life, that rm«c from tsn 7 so 
wavelength* " 1 nm 

Only about 1% of light falling on leaf is absorbed, rest is either reflected or , . 

Plot showing relative effectiveness of different wavelengths u-oinn- i ,, i , 
photosynthesis is called action spectrum. { ' " lyl,! ‘ ; 

was ° btaincd b * German ***** TJKhJngeltuann m Iss ; 
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>1 I Ml 1 " 


rifht MS r- * 1 11 ' 


i i" 1 r ,l,n,s ■ 




in the 


tfUsr; 


\hout 10 % <i/ 

lake s* and ponds 

\u contains fttf* "."i -'' 11 ’ flu- ifciy hffi f O 

AM «rt kdjuitable pom th>t «rr wuwlly 

partially etoted at m*ht when >J ip t ,, ht . k , H 

Daily rhythmic opemn| wd c lo*mg « * lom * w 1 

cells 

StofMta cover sbtHiii t** "•» rtw lc.i i nut Iau c +inm 

tt/Ui/ne p/n*fiMjnf/ii7Y rviff % u c ilr-vohcil l ? 1'it.if i ■ .it. •. i . 

present tn water 

CO from \tr ffcimtMt.i Mu Sjsiice^ *Oi >1 vmi m VX uter ► 

w 

Me sophy II tdK 

HK\( linw or IM loros) NTHESIS 


• PhotOkynlhe&ts is i rfdtx.% tttt ttutn 

7 f ' 0> p ***y* t ** tk I * light-dependent reactions & 

maejicnuent reactions 

i Ji UJ 1 MITIMH- MT |»| I \S|.’ 

nii h tvpr- t >i rr.i. tinn* w Inch l( ., t, (1 . 

" ,r “‘ n during «hidi )t K hr cikil-v I* | * ! t lllut eonstitm- that phase ui‘ photosyt: 
flpninii tuoic-uie* mJ converted mtn chend-ai* chlorophyll and other photos 

iu rnitni encru v * m t 

1 '■• 1| kd Ilyin r 'actions. 

Phtiluiyilcni 

I'hon synthetic pigment* arc organi ,ed , 

A * U * hm ‘ hM nmy 2 i J. fjj P**tevstem St 

• H-aion eft* ^ Wh* channel. /e erv: r 

■' rk-i iilii) earner* m t . ‘ hl,) rophyll a alone w „i, 

• Prtmmy rf « 11 *v*t w ,i. pn,n;ir - v electron acceptor and 

P>«*et limn mu, , | M • he Hi|th cnoruv I 

**** earner,® U,ron from 'he reaction centre :J 

f V|l* i < K I 1 Inn ip v il( || | 


to 

t 


■ * "> 


* '**' 1 . 

• I’S II iu i n fami ,,| , , ">hn(i ahstn'k 

« ailed »• l'«„. ,vl1 J "Mlccu’c w) M i| ‘ U ’ mimi I'Sht 

nl ««rtw nit ,v 


« ve i l. i’ii< 1 1 cii>ii(ki«ii 

• dun 

• I' 1 '* 1 l.nnaii i “""''hiwplmry!,, 

• tplhuoi of by light || 


ol 7,) " nm also called as ' ■ 

n,i, \innnn liyht of6S0 nm 
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Passage Of Electrons 

PS II — ► Primary Electron Acceptor — ► Pq — ►Cytochrome l omple\ — ► Pc 
Primary 7 Electron Acceptor — ► Fd — ► NADP+ 

End Products Of Light Reaction 
. NADPH/ NADPII* 

. ATP 

CYCLIC PHOTOPHOSPHORYLATION 

• Occurs at that time when ATP become less and NAPP! 1 more tor Calvin cycle 


COMPARISON OF CYCLIC AND NON-CYCLIC PHOSPHORYLATION 


NON-CYCLIC 

CYCLIC 

Electrons are not reused. 

Electrons are reused. 

It involves both PS 1 and IT 

It involves only PS 1. 

It is long pathway. 

It is short circuit. 

It is normal process. 

It occurs when A IT are Less and N ADPI I more 

It generates both ATP and NADPH. 

It generates only A IT. 

Oxygen is released. 

Oxvuen is not re ‘eased. 

■w «■. 



LIGHT INDEPENDENT PH ASE 


* 


# 

> 

> 

> 


9 


Those reactions which do not require light directly and can occui in the presence or ah sc: - , cl 
of light provided that assimilatorv power in the farm of A'lT and N ADPH. produced dm n_ 
the light reaction is available arc culled dark reactions and constitute light independent ohusc 

of photosynthesis. 

Takes place in stroma of chioroplast. 


The cyclic series of reactions, catalyzed by respiratory esv\ mes. by w hich the C s fixed ■ 
reduced resulting in the synthesis of sugar during the dark reaction. ls ended C’ah in < \ cSc. 


[t is divided into three steps: 


Carbon fixation 
Reduction 

Regeneration of CO z acceptor* 

CG : fixation is dependent on ribulose biphosphate earbo.w bse ■. tfi/A/w n \ 

Rubisco is most abundant protein in chioroplast and on earth 
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COMPARISON OF UMT ANO Dark 


Occur in 

1 

0 2 

J 


Ku^ctifin 



I 'a L 
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QuarUiUUi vc st u dy o f e n lt gy rc 3 at i o n -S h i ps ] n 

biological .systems is called . 

is a kind of chemical linkage 

between catabolism and anabolism. 

appears on both sides of photosynthetic 

equation. 

Each me sophyl 1 cell has 

chloroplast. 

Accessory pigments in plants absorb strongly 


Phot osyn the tie pigments are organized into 

dusters called , 

I ight independent phase takes place in 
_ of chloroplast. 


RESPIRATION 


• Respiration is a universal process by which organisms break complex compounds containing 
carbon in a way that allows the cell to harvest a maximum of usable energy. 

• Exchange of gases (O; & COj) is called external respiration 

• Oxidatiopt of food is internal respiration , 


Cellular Respiration 

• A process by which energy is made available to cells 
molecules in the cell is called cellular respiration. 

• Cellular respiration is an oxidation process . 

• It is subdivided into four stages. 


m a step by step breakdou n of C- chain 


No* 





_ LOrATIOIS) 

1 

2 

Glycolysis 

PvTuvic acitl mciHatirtn 

— 

Cy taste 

" 3 

Krcb’s cycle 

Mitochondrion 

4 

Respirator}' chain 

|T * 1 ml iun 

Mitochondrion ' — — H 


Types Of Respiration 

* Such type of respiration in which oxygen is used is cal led aerobic respiratio „ 

• Such type or respiration, which takes place in the absence of mohw-„ 

anaerobic respiration. J ' " N 


i s 


ei J led 


RUJOJig (£) i u i 

Pl<)!A-3n|a (S) 001- QZ (fr) WVA (c)div (Z) rawSiaunoiH , , 


! S.I j l\M| \ 
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Chapter If 

ahtTcaHed f erment ^ f energy f ro m glucose molecule, e 

^ small amount 01 r ,,, ■, 


Anaerobic respiration is 

Anaerobic respiration yield only a small fg ju COse is converted in to ATP 

2% of the energy present within the chemical bond g 



" anaerobic respiration H 

AEROBIC RESPIRATION 

— . Reaction occurs in the absence of free 0 ; 

• Some intermediate compounds are f< 

* Free 0 7 is required. 

* Glucose is completely oxidized 
into COi and IEO 

due to incomplete oxidation e.g lactic a- .j 
and alcohol etc. 


* Small amount of energy > fnrnc-: 

• Relatively larger amount of 

(2ATP). 

energy (3 8 ATP) is released. 

* Only glycolysis occurs. 

* In addition to glycolysis, Kreb’s 


cycle and ETC also occur. 




Mitochondria arc the power houses of the cel] that provide energy neccssarv 
cellular functions 


ATP 


ATP has a key role in most biological energy transformations. 


* 

# 


The 2" and the 3" phosphate bonds in ATP molecule represent high cneruv bond > 


The^tr term ' na ^ ,0S P^ ate °f ATP releases about 7.3 KCal of energy. 
in a very^small ^ ‘° aCCumu,ale a »*« quantity of cnerp; 


use as soon as it is needed, 
Membi 
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-= ^ ^ 0EROBIC RfSPFRATfON f pfT ^ W 

icc— /'olcr ^ V''v 

iW'i-* \ * , 

l ■**■-“*- Jl -i-* 


GLYCOLYSIS 

Its meaning is sircar, ^ " T A \X r < M 

It is generally break down of one glucose molecule into two molecules of pyruvic acid. ' 

It occurs m cytoplasm , J 

l* \ v 

May ta ke pi ac e in the a bscnce (A ft aerobic) or i n the prese nee of 0> (A erob it : c on d i t i on s ) 

Enzymes, ATP, and Coenzyme NAD (nicotinamide adenine dinudeotide) are essential for 

glycolysis. 

I here are two phases of glycolysis \,e. preparatory phase (breakdown of glucose, utilization 
of ATP) & oxidative phase (formation of ATP), ^ pN \ ^ \ \ y ■■ S~ 


‘Ssi- 5 >SUPCP 


PYRUVIC ACID OXIDATION 

* It uses end product of glycolysis, , . . w , , ^ 

* It converts 3-C pyruvate into 2-C acetate and then converts into active acetate (acetyl Co A) 

KREB’S CYCLE Cf T \ ' “p' 7 ' U fH 

* It is also called citric acid cycle . V £. 

* Sequence of reactions is as 

Acetyl Co A + Oxaloacetate — ► Citrate — ► Isocitrate — > a-ketoglutcrale ► succinate 

F umarate — ► Malate - — ►Oxatoacetatc 

ELECTRON TRANSPORT CHAIN 


A system where electrons are transported in a series of oxidation- reduction steps to react 
ultimately, with molecular oxygen is called electron transport system or respiratory chain 

* Sequence of electron flow is as follows: ' 

Coenzyme Q —►Cytochrome b —►Cytochrome c —►Cytochrome a — ► Cytochrome a , 

• Synthesis of ATP in the presence of 0 2 is called oxidative phosphorylation 


m ;?■ 


Owt*r BllfdaHrfikl wakii* (p-rmsalil* 1o « * inbdj I • t| 


Initf m*inbftaji4 
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Exchange of gases (O? & f is 


2 Cellular respiration is a/ an 


V 

M 


process, 

3. Breaking of terminal phosphate of A 7 P 

releases about KCaj of energy, 

4 Pyruvic acid oxidation uses end product of 


phase. 

5, __ is also called citric acid cycle 

6. Synthesis of ATP in the presence of 0. 


called 



• VALUES 



Ncc-^cr o 1 chloroplasi m a mesophytl cell 
Range ot u avdenmh of visible \ieh t 
Amount of CQ : m air 


Qci^lodLicuon 01 A I T d^yy,y ni . y - 

Area occunierl k- ,/i r i ^ - 


Value 


20-100 


380-750 n m 
0.03-0.04% 


4\njuunL m ^ vj- i n air ■ 

r„",:sr ,lible IP 

IS""’'™™ rt, ' s “ d *» 

Tnlfil 7 i . _ .*■ [ ... . " ■ 


, " ^ - 1 wuiik ^|y( 

occu pied by siomata ora leaf 
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PRACTICE EXERCISE 


Bioenergetics 






ThMYoarpttf 


Which of the following is a chemical link between catabolism and anabolism, 

(a) AMP (b)ADP 

(c) ATP (d) All of these 

Photosynthesis is process in which compounds of carbon (CO;) and 

hydrogen (H 2 0) are reduced lo carbohydrate like (glucose) using light energy, 

(a) Organic " ' (b) Energy rich 

(c) Energy poor (d) Reduced 

C*H u Oti + 60 2 -> 6CO1 + 6 H : 0 + ENERGY represents: 

(a) Photosynthesis. (b) Aerobic respiration. 

(c) Anaerobic respiration, (d) Respiration. 

4* At which times there is no net gaseous exchange between leaves and the atmosphere, 
(a) Day time. (b) Night time. 

(c) Dawn & Dusk. (d) Mid night. 

5. Which of the following is a compensation point: 

(a) Leaves respire and utilize 0 2 and release CCk 

(b) Photosynthesis and respiration occur at same rate. So there is not net exchange oi 
gases between atmosphere and plants. 

(c) Rate of photosynthesis increases* so do the 0± production* with a net release of 

oxygen coupled with the uptake of C0 2 , 

(d) Rate of respiration becomes more than rale o f photosynthesis. 

6. Quantitative study of energy relationships in biological systems obeys 

(a) Bioenergctics (b) Laws of thermodynamics 

(c) Laws of thermo chemisliy (d) laws of chemical energetic 

7. The organisms able to use sunlight directly as a source of energy are 

(a) Plants (b) Animals 

(e) Omnivores (d) Fungi 

8* Of the following which one is not an energy releasing process? 

(a) Glycolysis (b) Respiration 

(c) Photosynthesis (|) Kreb s cycle 

9* Net yield of H20 in Photosynthesis is 

(a) 1 molecule (b) 6 molecules 

(c) 3 molecules (d) 0 molecule 

10. The point at which there is no net exchange of gases between leaves and ;i( mosplivre 
is known as 

(a) Neutral point (b) 1 Yunpensation pond 

(c) Parallel point (d) Competitive point 

11* , Van Neil hypothesis about the production of oxygen during phn^ nilusis \\ w h ,, 
on the study and Investigations on 
(a) Bacteria (it) Algae 

(c) Protonema (d) ( "yiinobnetei u 

12, Visible Sight used in photosynthesis ranges from: 

(a) 300- 700 nm in wavelength, (b) 350 - 750 mn n wuvvh v \U 

(cJ^SO- 750 mn in wavelength. (d) 390- 790 nm in u.ivelr 
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14, 


15, 


16. 


17. 


18. 


19, 


20 . 


21 . 


22 . 


21 


24. 


25. 


Chapter . . 

St ,t,l« Ugh«b '««* %%$ ' 

(a) Orange 



(c)SJwfi t jjjjy absorbed by the plants: 

(b) Red 


(d) Both A and B 


(d) Green 

Which of the light is mai l 
(a) Orange 
(e) Green 

Chlorophyll is insoluble in: 

(a) Carbon tctrachl oridc (^ ) A 1 c o ^ 0 - 

(c) Organic solvents (d) Water 

Which of the following statement about the head of a chlorophyll m 
incorrect: 

la) It is a porphyrin ring or tetra pyrrole ring structure 

(b) It is flat, square and light absorbing 

(c) Composed of carbon and nitrogen atoms with Magnesium a< centra! 
is coordinated with nitrogen. 

(d) It is hydrophobic 

Molecular formula of chlorophyll V molecule is: 

(a) C^HyjOsN^Mg (K\ P H n \ 

fc\r T4 a ki u W CjjH 7Cl u 6 N l) Me 

tt) U^QJ^Mg /J\ p T . ^ xtY* 

Whifh ■ - WU C55H70O5N4M2 

W ™«^hyn “ " 8 1 ’ leme " , “ Blue - «■?■> .»■ colour: ' 

(c) Chlorophyll c W Chlorophyll b. 

Which is the correct order of cn >9 Chl OrophyiI d. 

photo synthetic pigment? transfer from accessor) pigments to itwiti 

(a) Carotenoids 4 Chlorophyll a 4 rt,t„ , . 

(b) Chlorophyll b4 Carotwo ^ ' b 

(^Carotenoids 4 Chlorophyh 

(d) Chlorophyll a 4 Chlorophyll b Ap' 0 ™^ 11 a- 

(c) Chloroplast 

Thyiakoids in chlonmlau* 

(a)Grana re stacked into 

(c) Nucleus (b)Stro 

(a|i!eaves ^ “* m " j ° r Sitlis of P'>0sy nthesis N °" e ° f lhese 
tej Roots , 

I he dense tluui nti > : ^ ^ c ms 

fa) Grana ™ re K*<Jii in the tljl t »r 0 nj Branc hes 

{c) ThviakniH ?lmh 

(h) btroina 

(tl ) N °ne of these 
----- iitemhranes 

W Uraua 

(d) lr «ergrana 


(h) Stroma 
W) Grana 

(h) Stroma 


(a) Grana 
<C) Thylakoid 

SSS?*" *»««*«*. 

(e) Phylakoid 
XanthophyJIs are 
fa) Yellow — — TO^ents 

(cj Orange 


<*>) Red 
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27 . 


28. 


29 . 


30. 


31 


32 . 


33. 


34, 


35 , 


36 . 


37 . 


38 , 


39. 


40 . 


Bioenergetics 


Chlorophylls mainly absorb wavelengths 

(a) Orange - blue (b) Violet - red 

(c) Yellow - onmge (d) Orange - red. 

Deficiency of causes yellowing in plants 

(a) Magnesium (b) Iron 

(c) Chlorine (d) Oxygen 

The chlorophyll molecule is embedded in the core of thylakoid membrane whit h 
acts as 

(a) Hydrophilic 
(c) Both of these 

The most important photosynthctic pigment 
(a) Chlorophyll a 


(b) Hydrophobic 
(d) None of these 


(b) Chlorophyll b 
(d) Carotenes 


(c) Xanthophyll 

Bacteriochlorophylls does not include 
{a) Chlorophyll e 
(c) Chlorophyll a 

Molecular formula of chlorophyll b is 

(a) C 5 s H j Q O a N 6 Mg 
(c) C5 5 H 7l O*N4Mg 

Carotenoids perform protective function in 
{a} Animals 

About % of photosynthesis is carried by terrestrial plants. w Idle rest .recur* 

in ocean, lakes, arid ponds. 

(a) 10 % 


(b) Chlorophyll d 
(d) Chlorophyll c 

(b) C,Ji f>,N.Mg 

(d) ( sd I 2.\ i M g. 

(b) Plants 

(d) None of these 


(b) 20 % 
(d) 40 


(c) 30 % (d> 40 % 

Air contains % of C0 2 

(a) 0,02 - 0.03 (b) 0.03 0.04 

(c) 0,04 - 0.05 (d) 0,05 0.06 

PS I has chlorophyll a molecule which absorbs maximum light uf mn 

(a) 600 (b) 650 

(c) 680 (cl) 700 

't he percentage of light absorbed by the leaf 

(a) 20% (b) 15% 

(c) 10% (d) 1% 

The first action spectrum was obtained by 

(a) T.W.Engtemflm (b) Malleus 

(c) T.WJnws (d) W .Snipes 

First Actions spectrum was obtained by using 

(a) Algae (fe) Fungi 

(c) Bacteria (d) Spiiogym 

Of the following, which one causes higher production nt Inml m ; n , u ,»[ , 

(a) Blue (b) ( Irmige 

(c) Red (d)Vtolcl 

Photosynthesis carried out by terrestrial plants is nt no ii r i 

(a) 1-2% (b) 5% 

(c) 10% (d) 20". i 
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Chapter 



Bioene 


Stomata coser only 

(a) 0.03-0.04 % 

•c 1-: % 


of leaf surface. 

(b) 1 0 % 

(d) 50% 



(b) CO; 

(di light energy 


ill r- o 

Reduction in phott^ uthesis is of 
{a} O: 

(c) H : 0 

NADPHj provides 

(a) assimilatory power (h) chemical energy 

(c) energized electrons (d) All of these 

Of the following, which one is light -gathering 

(a) Antenna complex (b) Reaction centre 

(c) Photosystem (d ) None of these 

Photosystem n has molecules which absorbs maximum Jbht of 

fa) 680 nm (bJlOOm 

g ™ 11111 fdj 670 rtm 

tjiycoJvsis takes place in: 

8 %SLk ; d b ;^° so1 

fai molecule takes place in which of the following; 

fc) Aerobic respiration . i Lactic acid fermentation. 

In alcoholic fermentation Pyruvic add h 

(a) Acetaldehyde ld B broken down into: 

(c) Ethyl alcohol. 0>) Methyl alcohol. 

In which of the foiiowino f<f) Lactic acid. 

Dlaw ‘^Mowing component of dip h^,. . 

(a) Brain " ’ ac ld fermentation taker 

g Liver - (b> Heart 

horrid 7 bk respiration »nlv „ , W) Muscles 

(a) 1 % g “ t0Se ls conv erted into ATP. “ ° M ‘ e 0ncT 8>' present within the chemical 


into ATP. 

tc) 3% 

(a) aStaS >lrati0n ' S essentia Hv a/an 
(cj Redox 

P h Mph , lto 

(c>7.1 

waC, IT™* d " ri “s 

(c) Light dependent phase 

From one pyruvate p assi J cycle 

(c) l Ugh K ^b > s ^ of these 

Final acceptor „ ‘(b) 2 ° W ma,,y NADH ar * f^ nied 

(a) NADU eC,r ° Ds b« (d)4 

(c) Wp.ter 1 > chnifi j s 


(b) 2 % 

fdj 4 % 

TE)EfcL°“ !! - 

—SIS' , 

fb) 6.3 Kcal of «>«*> 

(d) 7.3 
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INTRODUCTION 

Any substance, which provides elements for metabolism is called nutrient. 

A]] processes involved in taking food in and its utilisation constitute Munition. 
Carbohydrates, Fats & Proteins ^ Provides energy. 

• Water, Electrolytes, Minerals & Vitamins ** Essential To The Metabolic Process 

Division Of Organisms On The Basis Of Methods Of Nutrition 

* Autotrophic organisms can exist in an exclusively inorganic environment because ■ 

manufacture their own organic compounds from the inorganic raw material :nkc“ - .. 
surrounding media, 

Heterotrophic organisms incapable of manufacturing organic compounds fro- . 

inorganic nutnents and so they obtain organic molecules from the environment in the 
lood are called heterotrophic organisms. ,v ■ - 

MU OTROPHir NUT RITION t\ PI AV T c 

Mineral Nutrition In Plants 

Carbon, oxygen and hydrogen supplied by CO, 
d f0r ,he organic molecules 

Mineral Requirements OfPl a „ ts With 


and H ; 0 are the predominant dement ih.i .. - 


Element 


Nitrogen 
rhosphoroiK 
.Magnesium 

Iron 

Potassium 


E] oiein. Chloro phyll 

TjE E^icic Aci.iT 
.Chlorophyll^ 

Sl chromes 


o>:> 


_ Stunted grow t h! strong dikv 

_Xltmted |iromli 0 f roots 
Morosis 

tran sport chums 

\ e,low & brown leaf m. 
ElTj[ E, Ul irc death of p[.3M( 


" Wi wwn ECU I E T I , I • ■ • 

yimal manure, sewam- .k,j_ pPemrm “* deat h of plant 

ph»pta«. mi ™nv,tU“L'f *■«!«, 7T^ 

,.lre uaidby th c f nn ' r Imih.-or like hum ■ 

sU ’ replenish the soil nutrients— 


!> 


MnV 
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Nutrition 


llKTKKOTUOPIfK’ NUTRITION JN PLANTS 

Modes of Nutrition in Plants 


Autotrophic 

i 

Photosynthetic 


Parasitic 

I 

Monet ro pa 


Hoterotrophfc 


Saprophytic 

I 

Monotropa 


Symbiotic 


— Lichen 

— Mycornhtzae 

- Root 
Nodule 


1 


Insectivorous 


Pitcher Plant 
Vernons Fly 7ra.p 
Sunder 


Saprophytic Nutrition 

* Ihose organisms, which feed on dead and decaying matter such as dead leaves 3 n the - 

rotting tree trunk, are called saprophytes. 


Parasitic Nutrition 

• Feeding by living in or on other organisms (host) belonging to different speae? :■ cai . 

parasitic nutrition. 

• Puccinia that destroys wheat plant and Dodder (Cuscuta Leafless plant) are example * 

parasitic plants. 

Symbiotic Nutrition 

• Two different organisms belonging to two different species living in a mutual a«> • - 

with one another, in such a way that boih get benefit from each other is called 

nutrition. 

• Some important examples are lichen, mycorrhizae and root nodules with - 

bacteria. - 

• Leguminous plants have nodules on their roots, which have nitrogen n \ x _ ' _ . . - 

insectivorous Plants 

• All of the insectivorous plants are true autotrophs but thev fulfill finer ■ - 
by killing insects. 

• Trapped insects are either decomposed bv bacteria or dialed 

leaves. * 

Pitcher Plants (Sarracenial purpurea) 

• It has leaves modified into a sac or pitcher 

• End of leaf is modified into hood, which partly covers the o->eri mo 

Venous-Fly Trap {Dionaea musetputa) 

• I he leaf is hi&lbed with midrib between them. 

• There is row of long stiff bristles along the margins of each lob 

_____ 
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Siimlrw 
[ In- imy leave** 


ra intermedia) 

bear riiimcrfujs Micky halt Wrx tentacles 






, Any valance, 
metabolic it n cz'ltc 

2 J>cfjcjcnc;. o: 

eh furors 


pro 1 


idf* i 




rnt5 :or 


ri 


auses strong 


3 . r; u sc u ta : ar. exsrr p t o ; 

plaits rod. or *rr. : 


_ plant 


roou, which have nifrogen fixing bac: - 


5. In Pitcher plant, end of tea f m o d ificd mtt 


methods of aximm sirnmoy 


- — _ * ■ 

Animals have more v mc „ „r„„ lril , 0 „ ^ 


BfStritivores 

• Onhnm, is „ “” P " , ’"E P'a»ls and mimsls. 


Herbivores 

' ItT' — - „„„„ „ . ■ 

Common exon, pie, arc ^ * Can,nes UPP* 

rr -1 • n 


c«™». «™, ta „ c ^ ■* “ d ca ""“ s «l w 

mlvoras ’ " '"“"™ als '“lading rodcris and - - 

C amivores 


inciso 


‘‘•r ■■ 


C amivores 

* C amivores have fore** « ■ 

• I^«so TS , p re mol ar £ 

Predator is animal n-Ki i ^ are adapted fy, 

. ' * h,Ch «■— « £ *£*• ** « crack, ng | 

examples ar c cats docs I ani ma1s for food. The anirm 

hon etc. 


Omnivores 

* They eat both plants yrni •» 

T «ih of omnivores J itnais 


• Teeth of omnlv^^ls. 

carnivores, "’^Ureally and f 

(fwim an exaninfe* Unc Ua n alIy 

_ ctl ow «. rats, red f 0 lLrn "-’ifiate between heri’H' 

P ’ 8S ar, d man. 

^ ' 'd ( H u^ac 








— -. Jift) m ainnytY »\ -»• i.iMfti ' . . 
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Filter Feeders 

Whales and common mussels are filler feeders, 

Fluid Feeders 

* They ingest food in liquid form. 

* Aphid (Phloem feeder) and mosquitoes (blood feeder) are common examples 

Macrophagous Feeders 

* They take in food in form o f farg? pieces 

* M a crop hagu s feed i n g ma y be ten ta ati a r ( hy d ra ) , sc rapi n« i, j a rd e n snail) and v / r it r» 
swallowing (spotted dogfish}. 

Parasites 

* Flea & lice (birds &. mammals), ticks Sc miles (non-human mammals 1 , .mind :•... 
leech (mammals) are ectoparasites as they remain on outer surface of body of he ist 

* Liver fluke and tapeworm are endoparasUes as they gel into ihc hod\ . 

* Obligate parasites are totally dependent on host. 

* Facultative parasites are partially dependent on their host 


GROUP 

exampi.es 

Detritivores 

Earthworm 

Herbivores 

Insects, reptiles, birds, "uiram.i's :nd 
rodents and urmulates 

Carnivores 

— ^ 

( ats, doss, lion 

Omnivores 

i rows, rats, red tox* hears. mc> ami m ■* 

Filter Feeders 

■ * -* ■ . . 

Whales and common mussed 

Fluid Feeders 

Aphid (Phloem k'ederl and moscuu. v- 

(blood feeder) 

Macrophagous Feeders (Tentacular) 

Hydra 

Macrophagous Feeders (Scraping) 

Garden snail 

Macrophagous Feeders (Seizing) 

Spotted dogiish 

Ectoparasite 

Mca & lice (birds <& mammals), i v ni 

(non-human mammals), aphid (plants) md 

leech (mammals) 

Endoparasite 

Livtt 11 tike l! i k i t . 1 1 '< * n i ivm 



DIGESTION AND AKSORP no\ 


* Nutrition of solid mitr cuts is called fwhzoic nutrition 
9 Intake of food is called ingestion . 

* Breakdown of complex organic compounds of food in'o simpler 

digest! on. 

* Utilization of products of digestion for energy production 

msmumon, 

* Elimination of undigested food particles is called tgestion 


Nutrition 


^ j* i 
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.uT-estion laJMBEBA 


* 


* 

* 


# 

4 

* 

» 


.. k nl ,J ;^.^ n . oWS sm aller, th* larger and again smaller 

mm aturHi'Xi. va ‘ uti 1 * ^ 6) for killing of organism and then 

Medium til lout! va(' U0i ' 1 ' 

7.1) ini digestion, 

fHCESTK tN (> F HYDRA 

I Lydia has vtts e-ttke bady 

[l has gastrvvasculdr cavity or coelenleron. 

Hydra mainly Ih-ds on cruMce* m e-g- Paphnia or Cyclops. 

Hydra has sac-tike digestive system* 

DIGESTION IN FLANAR1A 

In 1 1 lamina, (here arc both intracellular and extracellular digestion at equal level. 

Ingestion in plmiEiria is by pharynx, 

COCKROACH 

It feeds on all types of food. 

Digesti ve system of cockroach is divided into three parts i foregut (buccal cavity, pharym. 
crop, gizzard), midgut (stomach) and hindgui (rectum), 

A pair of salivary glands Is present in the thorax region of cockroach 
M,dg U t « short, narrow tabe called me sen tenon or stomach. 

rt,ldgUt ' where complete digestion of food occurs. 

Crop is involved in storing food. 


{ pH 


: 



^ that feed on detritus are caller 


2 . 


. is animal, which captures 

an kills live animals for food, 


I 


. — parasites arc totally 

4 ^pendent on host, 

^ cTlled l0n 01 UruliycstL ' d Jotu[ P^ IIIL,|t ‘ s | 

| T H ydrahaT V t . , , J 

nmUon ln mnaria ts by 

Pair of salivary glands is preseni m l iH ' 

re £‘ on oi cockroach 


1 


Dsn A (S) uoiisafg 


e^ywjoAijujjQ ( ( , 


IS.MMM'V 
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!»H,! % l ION IN MAN 


Vy \ \ \ ii k 

SuMtngu,ll 


OmI l A\ kt> 


Liver 

Gal I Wackier 


Duodenum 


Common 
bite duct 










v okun 

l»jruvff5< colon 
Ak ending colon 
Ok ending totem 


Cecum 

Appendix 



Hiii* pit 
I'ji i ■ j r- 


Pancreas 
Stomach 
Pancreatic due i 


^ ileum 


Rectum 


anus 


- 

i 


I 


i: 



Hiucsmc system of o man consists of structures extendinc from ont , 

.lrnUnvi^oMOphiJWjItoniach, small intestine (dueodenum iciiinurn ■ i 
intestine (caecum. mmAa$ colon, transverse ami descending colon - i 

JSTm , “ ed * l ‘ nd * hkC MliVWy glan ^ KwaWl ^"'— 

Oigesiion occurs hi three sues 
t >iul cuvity 
Stomach 
Small inievtine 


m 
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im^nnN IN OKAI. ( AVI I Y 


It performs four important junctions: 

• Selection of food. 

• Grinding or mastication. (Molars art* involved in K Mn,lm r > 

• Lubrication. 

* Digestion. 

Salivary (Hands 

* Fhere are three pairs o\' saiiwtry f*lnnd\ i.o. .sublmpywf (Mm* Innp.im-y .1 il jnr.j . , i;.,. 
jaws) and parotid (in froni ol ears). 

* Saliva consists three imporlanl components i.c. water .s> iihiwhi*;. ■.odimu |„ t 
amylase [ptya I m). 

Components of Saliva 


■Jru 


COMPONENT 


w >hT And mucous 


Stadium hicarhennic 


hyalin 



* 

« 

* 


~ — - — — ■ ■ _ 1 1 ■ ■■ t ■ j j 1 11 

s^itoH’i„ K iui,ip cii|,L ' d boius. 

I** 1 "*"* ° r swallowing is voluntarv ^ CaVIty lo oest >phagus. 

Pemryv/s wc characteristic m voluntary. 

• foi i S ' p 8 S a tfi T 1° i " M 

hack into trunv .1 1 peristaltic mov^n, . , " K l ' lL ‘ digestive true l 

• to ut w !" h food ,s 

cd by low blood glucose level. 

^iSKSTlON in c Tr .. 

* Stomach i s an ehni . l ^£MACM 

• Stomach is situated . " 1USC “| W bag involved i a 

2j?' f whw oc sopha BuTj 0 rij^' t aphra 8m on left If?''? ° f P^innccous fifotJ. 
contracted JOltli «omach s. . tside of abdomen 


* — -n ls cailed 

* Stomach *5?* ioins intestine i s ^ * pktncier > which is a 8f 

«m ZSlte&m 


a tec i»l ' '' 


■ , 1 -. 


** w ,,r “*•* it "™ r 

"" «f • 

sa l of connective [issue « 
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Cells of Gastric Glands 


Nuftrftteff 


CELL 


SECRETION 


Mucous cell 

I hick Mucous 

Faneta] (OxynticJ ceil 

HCI 

Zymogen (C hief) ceil 

Pepsinogen 


P 


( ovcf < hiskI. nf 1 . r - ■ ■ 1 1 
Pmtn Is ‘ih m ii i r - J i 


M utiCnns pi f /■ • mi J ■ 

f’l'OV nil -n If I I. fur linn 1 j r I 

Seif (n is ]nnt| /- k if \< 

( YhhtMs innnf i 1 r prpcim'Hf'Ti mfr> 




1 1 1 1 y t f m » I v is , . . . . , 

pnl\ p< 1 1 Title i 


End result of digestion in stomach is IbcmBtlon «F sn»n ilm.i , ... r . 

Pepsinogen — ^ Pepsin 


1ICI 

Proteins 


► lYpIlHIlN ■ jinf ,-j. | J. 3 . 


pltiKSTION IN SMALL IN 1 F S ill 

There are three pans of small intestine i.e. duodenum, ft jtiiium tojd Hi mr, 

* Duodenum is first part of small intestine and is al jo jj , ,,, i . 

Pancreatic juice is produced by exocrine part ot pancreas. w I.,, h , . , • 

pancreatic duct. 

Components of Pancreatic Juke 


Ml H'U j - 


COMPONENT 


Amylase (aznylopsin) 


ROLE 


Lipase 


I rypsin 


Sodium tikarboirjle 


f 'arbuhydralr 
enzyme 


. f InfJ 


htil digesting i'ti/\ mi 


ACTION 


■Ian I I j: J r I I Ui 1 h< I .■ 


Protein digesting enzyme 


I fcl ml" lii! 

V. l_l • i l III 

* >l 1 1 1 * I I t - Mlli> j i | ■ 

! " ■ ’ , ] '■ i tin I 


. i j j i J | 


Nrufi , ij I , I , . 

■ill ,1 1 1 1 1 1 1 1 : r 1 1| 1 1| j 


I Hi 1 1 1 i i i . 1 1 


Bile 

* Llvcr secretes bite , which is stored in gull Mu.1,1, , F ,n.l il„ 
duel. 


11 11 111 d i- . ini.i 


Bif& i =1 green, wsitcry fluid cohtiiinjng mm cn/yttie 

* S*« eo ! 0< i r ofbilc '» duc »° b *’e pigments produce, ml.,, ,i 

Bl,e emulsifies fill,, i.c. converts it into smull glnimfi... 

* Accumulation of bile pigments in blood causes famuli, ,< 

* Seerettn is hormone produced by action Of acidic Ibinl 

inhibits production of gastric secretions and promotes „„„ , 

pancrcasi , 1 


in. 
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jn and constitutes about 2/5 ,h while ileum 3/5 

l l r ■ ■ ■ i ■ ■ ■ ■ — ■ ■ b r u ■ ha ® * 

* Jejunum is about 

. ES* ■» * **« - comple,e dises,,on °"°° d 


>4 meter loni 

■mer 1 


ill 




«+! 


Vn/vmcs Of Intestinal Lining 


l?\ 7 V\iF 

SUBSTRATES 

PRODUCTS "1 

\miiu> neirtidase 

Polypeptides 

Di peptides 

Frvpsin 

Dipeptides 

Amino acids 

_ ■ r — ■ — — 

l imise 

Fats 

Fatty acids & glyceroT 

Maltasc 

Maltose 

Glucose 

I l aetase 

Lactose 

Glucose it iralaclose 

s_ 


• Finger-like projections present on inner lining of small intestine are called villi and ihc;. 
velvety appearance. 


• I nch villus has outer covering ot epithelial cells, blood capillaries and iacteals. 

• Microvilli are present on villi produced through crypts. 


LARGE INTESTINE 

Ftnger-like appendix ^ses fro^caect^^nfl^ 11 ^ d jy ided , into caccum - colon and ^ 
Colo,, is longest part of large intestine i, ° ot appendix called appcmtiam 
descending colon, ™estine. It is further divided into ascending. u;in>vc!sc 

L^rge intestine is involved in ahso t 

arid then dehydration. Excessive absorr^ ans ^ sa ^ ls ‘ ^es absorption leads to ' 

O&cmion reflex is involved in m !? ’ ^ l ° co ™ipation . 

" Vnduak 0,her *an infants, P ^ mg 0f rcctum r ™m faeces. It is consciously «** 



1 Rcontplcit 
*nipcrfcc( d 


D ysp*psU 
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DISEASE 


DEFINITION 


BB 9 E! ®mu a s™n;o 


GIT 


1 1 iRtss . 

l '' rtl s«no h of'S;™ 

** ».C K of 


c AUSES 


I & i " 1 sk,l, 1 «h. 

■ ■■Sk*""*'™ or 

•iu,! 

1 hi,, y 01 i»n:iiy «,r 

’""PyioiW. 
p ntcrii, s U ‘ 

un P«ieu, 1 , 1 >l lh, 0 o«rt> 
, ' n, ' v 01 
tiHMi COrt lU\| 


SYMPTOMS & 
COMPLICATIONS 


A bo on h n u 1 J i Sc u n ! r j _ 

heartburn, 

vomit i n t 


v _^ rnniai P»in- nmusca. 
dinnho'4' 't* 1 "”""'' 1 pjl< 

on , Nix se,K " ve a "' 011 

d IWlness TT* ,a " BUCl 

'"••hl.h-hv ° k ' 

tn«„. 1 nausea. 


tbea 


7 l 


|h^ L ” |,L 
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Nutrition 


Oluwity 


Ab rujrrnal amount 
of fats on body 


Anorexia Nervosa 


Bulimia Nervosa 


Piles 

(Hemorrhoids) 


Pyrosis 
bu rn) 


(heart 


Ulcer 


Loss of sippet lie 
due to fear of 
becoming obese 


Vcu rot k disorder 
characterized by 
bouts of overeating 
fattening food. 


Overeating tat ng 
fatty food hormonal 


Psychological with 
on sc I of p uber;. and 
sexuality 


High blood --.'f v ee" 
disease ■■J.ire'c' me 
Stomach disorder 


Weight loss, metabolic 

chiturbar 


Redutmg 

food, 

balanced 

10JTFK-rj: : 


fan; 

ratine 

diet. 


Neurotic disorder 


Masses of dilated, 
tortuous veins in 
anorectal mucosa 


Self- induce-; 1 

1_ fcS!irg. v ... r-"-'-' .= 

purging, senilh efectTC te 
imbalance. re;,- -g 

infection 


Psvchfa! ' . 
rebury ^eedsng 
ihrc*-£h other 


rc ute 


Unhygienic 

conditions 


To overcome 

effects of wetghr 
loss and 

■“a _ 1 r 


Bleedm r 

depressed urge to 
defecate, distent':^ 
rectum 


jmcrovemer:! 

ryz 

■ 

' es 

-Oi TO =:’ or - arc 


Painful burning 
sensation in chest 
associated with 
back flush of 
acidic chyme into 
the oesophagus, 


Sore produced by 
eating away of 
walls of stomach 
or duodenum by 
jigestivc enzymes 


Overeating, eating 
fatty food. lying 
down immediate]) 
after meal, alcohol, 
caffeine, smofcrne 


Excess gastric acid 
secretion 


Burring scr .r nc. 


l “ , 

- — ■— ■ . . i- 




s";.. - T " ■ 


use of 


St 


: *..r.c. 


Development - 
Spilling into ibdctr..“ • v c 
cav ;:v. :-r. 




~2— _ - „ 


* •*--* . ,** c« , 

«• * - — *. ■ . 


5!Tf * v j - ; - . - _ ^ 


1 . There are 


P^-rs ol sa It van' _ . 


2. End result of digestion in mouth is small - ■ - - 

3’ ae peristaltic contractions ..--^seJ - 

glucose level. 

4. In gastric juice, HCI maintains pH from 

4 n^atium is first part of small intestine ami TTbol 

long. 

6 is green, watery fluid contain -v - 

7, Finger-like projections present on nine: 


are called 


feces. 


reflex is involved in empf 



Incomplete or imperfect digestion of ti 
,3 > are masses of dilated : ( v u«u> , 

mucosa. 


S3 l!d (01 ) BlsdslIsXj ] | , i ::.■■■■ 

>ll!A (i) »l!« (y) twa S3-0S (J) c ot z If) s8ucj ioSuiih U ) sm|,h,| 


I . I 
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pH pf acidic medium of Tood vacuole in amoeba 

pH of alkaline medium of food vacuole in amoeba 
pi t of fresh saliva 


pH of saliva during digestion 


pH of HC1 (stomach) 


1 nijjlh of duodenum 


len gth of jejunum 


A rea occupied by jejunum of small intestine 


Area occupied by ilium of small intestine 


i lunger pangs start after 

Symptoms of food poisoning occur after 


Value 


5.6 



7.3 


8 


6 


2-3 


20-25 cm 


2.4 meter 



2/5 


3/5 


12-24 hours after previous meal 


12-24 hours of eatinu food 
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PRACTICE EXERCISE 



1. 


2 . 


3 . 


4 . 


5 . 


6 . 


7 . 


8 . 


9 * 


10. 


II. 


12 . 


13 . 


14 . 


( 'arbuhydnttcs* I li! v S, pi olein* :n e essential I'm : 

(a) Metabolic processes of an or gam -in (b) Piovidini 

(c) FomuUitm ol SluieUires (d) All nl ilic.e 

Magnesium is present in which ol flie following? 

(a) Cytochromes (t>) A 1 1 1 

(c) Chlorophyll (tl ) M.iemo^hihin 

Deficiency of which of the following anises chlorosis? 

(a) N itrogen ( h } M ; i g n e s mm 

(c) Iron (d) Both A anil li 

Deficiency of K f causes: 

(a) Stunted growth Si strong chlorosis (l>) No ckvir 

(c) Premature death of leaves, (d) Stun led gruvs Th m : - 

Pucdnia is a parasitic: 

(a) Plant (b) Fungus 

(c) Animal (d) Algae 

Autotrophic organisms can exist in an exclusively l iivirrnmo m 

(a) Organic (b) Inorganic 

(c)Wet (d) Ter rest rial 

Strong chlorosis is due to the deficiency of in plants. 

(a) Magnesium (b) Nfjtrogen 

(c) Potassium (d) Phosphorus 

Stunted growth of roots is due to the deficiency of in plums 

(a) Potassium (b) Magnesium 

(c) Phosphorus (d) Iron, 

Pucdnia commonly destroys 

(a) Com (b) Tomato 

(c) Dodder (d) Wheat 

Nodules on roots of leguminous plants have bacteria 

(a) Anaerobic (b) Nitrogen fixing 

(q) Nitrifying (d) Ammoni ly mg 

AH of the insectivorous plants are true 
(a) Heterotrophs (b) Autotrophes 

(c) Carnivores (d) Saprotrophs 

The leaf is bitobed with midrib between them. The plant is 
(a) Saracatia (b)Dionaeti 

(c) Pitcher plant (d) None oi i la w 

Of the following, which one has more variety or nutrition? 

(a) Animals (b) Bacteria 

(c) Plants (d) Fungi 

Earthworm is an example of feeder 

(a) Detritus (b) 

(c) Macrophageus (d) pi|t ct 
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1ft, 


17. 


IS. 


10. 


20 . 


21 . 


22 . 


23. 


24. 


25, 


26. 


27. 


28. 


Chapter - ^ n^vorcs 

Of.h, following, which onci' 

(d) Molars. 


24. 


feeder . 

(b) Macrtiphugmis 
(d) None uf these 


(a> l^it mo Jars 
i cl Incisor*' 

Certain types 
(a) Fluid 

(c) HUcr feeder 

Hydra is un ex amp*- — — — - (fe) Macrophagous 

(s) Fluid (d) AH of these 

SSI ,. p .hU. .r ** indeed."".' df ». *». a. «-» K „ 

P arasite - (b) Strict 

(d) Endo parasite 


as 


(a) Obligate 

tc) Facultative , , „ ir 

in planariu, numerous small branches which end blindly arc ca 

(a) Digestive tract (b) Intestinal caeca 

(e) Hepatic caeca U) ^olh ^ ^ *■ 

M Id gut in cockroach is a short narrow tube called 

(a) Hepatic caeca (b ) Gizzard 

(c) Stomach (d) Rectum 

The partly digested food is stored in in cockroach. 

(a) Gizzard (b) Crop 

(c) Hepatic caeca (d) Rectum 

Hunger contractions are contractions 

(a) Anbpcnstalsis (b) Peristalsis 

(e) Voluntary (d) None of these 


as 


A painful burning sensation produced in the chest cavity usually associated nidi i: • 
hack rtusli of acidic chyme into the esophagus is 

(a) Pyrolysis , ux D 

(c) Peristalsis W Pyrosis 

t£n^^ a,S ° s,imu,ated by a hormone produ^' 

(h) Gasrrin 


tc) Secretin 

It is about 2.4 meter in length and 


( a ) Duodenum 
(c) Ileum 

Anus is surrounded bv 

(a) 2 
(c) 1 


(d) Pepsin 

comprising about two fifth of the small IL 

(b) Jejunum 

tvnoc r ( d ) Caecum 

l >pcs of muscles 

(b) 3 


known 


(d) 4 


as 


nervuus <*» Dyspepsia 

(a) v4rofiacre” mm0n * St Ca “ Sc of food poi soni ( ^ Bulimia nervosa 
(c) Campylobacter 8 ,?f s thc tosins prod need b> 

The liquid t hat escapes d-rl S Mtrosomonas 

(a) ( ampylohacter r " 8 d *fro»ting fr« z ^ ^itrobacter 


lej Azohat ter 


’n 1 meat 0011 biins 
tb) Nitrofoacter 

Cl) StiiniofielUf 


liacter^ 1 



v\ 


34 


t 


•>a 




Chapterl 2 


l oss nl appetite due to the fear of becoming obese is 

ta) Anorexia nervosa (b) Btilitm* nervosa 

(c) ^des (d) Dyspepsia 

An illness which largely affects girls usually just alter the onset of puberty. 

(a) Bulimia nervosa (b)Obesily 

{£) Anorexia nervosa (d) None of these 

Masses of dilated tortuous veins in the anorectal mucosa are known as 

fa) Bulimia (b) Ulcer 

{£ ) Adipose tissue (d) Hemorrhoids. 

Mastication is carried out by: 

fa) Teeth (b) Tongue 

(c) Smooth muscles (d) Ml of these 

Dipeptides into amino adds are converted through 


fa) Amino peptidase 
(c) Pepsin 

Pepsinogen is produced from 
fa) Mucous cells 
(c) Zymogen cells 



Nutrition 


(b) trypsin 
(d) Trypsin 

(b) Parietal cells 
(d) All of these 
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8 n a: run 
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FEAT! 


' ni-r 


Rut* <jf 




V i w <*i 


IH IIMM 
\ l uril-i 


* 

* 


Plant 


\ .: >L’ 

V.'i ■'• 
lea* t‘ 
There 
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/ t irn 
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* 
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Chapter 13 


Gaseous Exchange 


NEED FOR RESPIRATORY GASEOUS KX( HANG! 


Respiration is an important metabolic activity which occurs at two levels 

• Organismic level: breathing or ventilation. 

* Cellular level: Cellular respiration is the process by winch cell utilizes ox;. i n u produr r 
carbon dioxide, extracts ami conserves the energy From loud molecules nl hirikm 1 ■ 
form such as ATI*. 


ADVANTAGES AND DISADVANTAGES OF GASEOUS KMIPANGI IN MR 


AND IN WATER 


Breathing is only by diffusion and active transport lias no role 


Comparison between Air and Water 

Air is better respiratory medium as compared to water due to fol [owing rein suns 


, FEATURE 

WATER 

AIR 

Oxygen Contents 

10ml CV l lure 

200 ml f * I line 

Rate of diffusion of 0 2 

Less 

Mure (SM00 him - thru 
1 

Viscosity 

More (50 times) 

1 ;CSS 

Density 

More (8000 times) 

1 .css 

Ventilation 

Difficult 

1 hi sy 


GASEOUS EXCHANGE IN H AMS 


Plants do not have any specific respiratory organ or system 

Vascular tissues (xylem and phloem) are not involved m the irauspoi i ol :m ... i . 
Aquatic plants obtain oxygen by diffusion Worn dissolved nsygm or u;im 
Stomata are main source for gaseous exchange in bud plants Hies m- 

leaves and young stem. 

There arc J2 f &00 stomata per square centimeter of leal .snihu <■ m i^Imi i m p] mt 

lr\ young stem t gaseous exchange is through stomata wink- m old Mem d ■ 

Lenticeh are formed from dead celts of cork tissue, 

Air spaces comprise about 40% o f total leaf volume. 


PHOTORESPIRAl ION 


* Respiratory activity that occurs in plants during day lime is e dh .1 pluu*n . r 

* In photorespiration, ruUsco oxygenase is involved. 


photorespi ration, 

* Rubisco is the most abundant protein in world nut of which u\\v,r n;< .. ■ 

* RuBP + -* Glycoiate (Chloroplast) Glycine (IVium,. .m. . 

(Mitochondria) 
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glycolate 


RuDP 


3-phosphoglycerate 


gly cerate 


gSyc^rate 


far bon dioxide is { 


It promotes grov 


Gaseous Exch 


Calvin cycle 


Mitochondrie 


glycine 


Chloroplaste 


Peroxysome 

-JllKS OF RF^PIRaTQRV SUR FACES IN ANIMALS 

• run epithelium , which Zmoies d 'fr”" " ,he form o1 lun H s in ve.lcb.atcs atu! S’ 11 ’ ' 

• maintaining a ZS ^ 

* ,c * ca P'^orK " to enh anc f T ' ° n Srad lent 

6 ex Posure of blood to respiratory gases, 

• Hydra hag „„ . 

yara n as „„ speciaUled 
Goseous exchange in or S«n. 

lr ° Ueh dirfusi °n between body surface " J '' 

aE ^lBATln« 

^They also don't have , ny ^ 

~ o reans 
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0 0 


Hhotorcspiratt« n 


n-tvacn is producer! 


Carboxv I a sc (rubisco) is in vulva! 




Gaseous Exchange 


r.tvinterl 3 

bs I I'ln'ii 1 . 1 <I rinjrim.it III! U‘‘"d ‘ $ 


Shr i o!ea;thwo;m is kept moi 
11; 

0 


tfcwd through dorsal pom ^ s . ml ,i lr[ j to * ells 

2 - Btesefced - Skin - i riulnm-s with III' ■ i >. v vlww>ll«*iii 8«PP" 


Ut Sl’IK IITPX IN HK kU()A< N 


* 

* 


. Cockroach has tnebeal mu* iVt i rs|>u .n h»m - 
• Main tracheal trunk communicateis withfcxterior by t<> " ''I H 

in thorax while 8 pan m each of fim X Mammal segments. 

Trachea di\ ides to lomi fine thin w ailed tubules called fiat lit otes. 

, Tracheoles end m Hind ducts partly titled with fluid called end evils which surround tissues 

. Gss^^exchange ocean; due to concentration gradient and abdominal muscles 

(dorsoventral muscles V , T 

. HTion abdomen expands, the first 4 pairs of spiracles open, air rushes in trough wm. 

spiracles, 

* when abdomen contracts, the anterior 4 pairs of spiracles close and posterior 6 past s open lo 

expel air outside the body ■ 


RESPIRATION IN FISH 


* Gaseous exchange in fish occurs through gills. 

* GUIs are paired structures present on either side of body almost at the junction ot head ird 

trunk. 

* There are four or five pairs of gills which are either visible or placed in bronchia: cavities 

covered with operculum. 

* The blood enters bom posterior side of the heart. 

RE PI RATION IN FROG 

* There are three ways of respiration in frog i.e. cutaneous, buccal and pulmonary. 

* Cutaneous Respiration: Respiration through skin s> called cutaneous respiration 

* Buccal respiration. Respiration through buccal cavity is called buccal re\pmnioit 

9 Pulmonary Respiration: Respiration through lungs is called pulmonary respiration 

* Air — Externa, nostrils -• internal nostrils — i^uccjl cavity -» Pharynx -♦ V ache.; * \ • 

RESPIRATION l\ BlRI»s 


* Respiratory system is most effective and elaborated 

* Tiny thin wall ducts, which at both the ends and the an is cor.* iamb v 

parabrvnchi 

* t ungs of birds are batlaon-like present in chest cavity 

* li> vwc i are extension- of lungs into all parts of the hod\ me hid 

* In most birds, air sacs are mint in number. 

* Irt birds, there is one wa\ flow of air through the lungs .u.A 

inspiration 
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* 

* 

* 

* 


1, |,n, ns 1 C. inhalation ii'«i '":l. :>!:■' <>> 

Inlako MM IS '» lleJ m'/'mifi"' 1 ^ wh;l] , l)IUM ll( expirUtwn 

co^Bof wo mainoompoDCnte i-e. an* *. 

S»=b>- which « passes in and o«. «f lu" 8 s » atr„e w v . 

Various components of air passage way are: 


AIR PASSAGE WAY OF MAN 



Trachea: Tubular, ventral to 
oesophagus, windpipe 


Bronchi (2 in nu 


Bronchioles 


Alveoli 


COMPONENT 


Nostrils and nasal cavities 
(two in number) 


Pharynx or throat 


STRUCTURE 


Each subdivided into three 
passage ways by projection of 
bones from wall of internal 
nose, hair, mucous secreting 
cells 


Larynx (voice box) 


Muscular passage lined with 
mucous membrane 


Cartilaginous structure, upper 
end of trachea 


Glottis (opening of larynx), 
lined by mucous membrane 


Epiglottis: cartilaginous, 

covering of glottis, muse u lady 
controll ed hin^e like 

vocal cords: stretched mucous 

membrane in form of fibrous 
bands 


Lungs 

* They arc closed 


ssrs syr- ,nner 

cells Clllated and mucous 

~W^ r .jp — X^Qo oth muscles 
byered si,?! :r0SCOpic single 

hl *> d by 


FUNCTION 


Filtration, moistening 

warming 


Channelizes air to 


Takes air from phan ::\ 


Vocal organ 


Covers glottis 
swallowing 


j . p 

JU r 


Voice 
vibration through asr 


Cartilage rings P { 
collapse of trachea* - ■ 
cleaning of air 
Transfer of air 


Transfer of air 

Functional mu' o(lv " P 


Gaseous exchans 1 ' 


wes that are 


nneC,Cd 10 thC ° Utsid <= by trachea and nostrils or ■no**' 1 ' 





1, Breathing is only by di (fusion and 

has no role. 

times more denser 'ban 


2, Water is 
air. 


3. Air spaces comprise about 
leaf volume. 


4 , Resp t ra tory act i v i ty that occurs m p lu n 1 
during day time is called 


5. Cockroach has 

respiration. 

6. are extensions of lungs 


into all parts of l be body including bones 
in birds. 



Gaseous Exchange 


t>J total 


system for 


Lungs are spongy structure and cant neither pul! the atr inside nor expel it our. b\ 

themselves. 

bungs are covered by a double layered membranous sacs called pleura. 

Floor of cavity is called diaphragm. It is a sheet of skeletal muscles. 

Diaphragm is a doom like muscular structure, when relaxed and is flattened when 

contracted. 

Watts of chest cavity arc composed of ribs and intercostal muscles. 

When intercostal muscles contract ribs are elevated. 

Ribs settle down when intercostal s muscle relaxes 


j %\. Nasal Cavih 

Nostnl^p—^ j 

jL-i>| iarvrix 

/ (H- Larynx 


Hnmrlms 


I litMU'liioIr 


>'w. 

Ht*H3W.|, C*J) U«in8JKts0J0i0i| ( | > ODOM (C) uodsuni ,n , ... 


i 


i 

5 
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• , bv which fresh air containing oxygen r. p . 

Breathing is a mechanic 3 IS pumped out of lungs, 

lungs ^ »TWth more ca Wn1in a nd it can increase to 30/mm dun- g exer . 

„ Normal breathing rate is 15-^ 




expiration^ 

miter name 

Mechanism 

Inhalation 

Exhalation 

Passive expansion o! lungs 

Passive 

Definition 

Taking in of air 

Removal oi _ air 
outside body 

M 

Diaphragm 

Contracts, moves down, 

becomes less dome-like 

Relaxes, move* up, 
more dome- ikn 

Rib muscles 

Contract 

Relax 

Rib cage 

Moves upward and forward 

Moves downward 

Volume of thorax 

Increases 

Decreases 

Pressure on lungs 

Decreases 

Increases 

Air moves 

Into lungs 

Out of lunes 


Exhalation 






Diaphragm 


Inhalation 






Transport of Oxy Een 

* *§g the wym k 
d »solvtd f ornii s 

’ Maxi/i 




GASES 


orted a, 


Hum 


TOttgh hae »ioglobin while some throng >' 


tsf rJ 


lcvel aP ° City ° f haem oglobin to cam , , hlP oJ ‘ 

y oxygen i s about 20m!/ 1 00 n ' ! 1,1 


- 
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Chapter 1 3 


Gaseous Exchange 


* If 100 tttmflg oxygen tension, there is 19.6ml/100ml of blood, w 

* Oxyluwmoglabin is unstable at pressure below 60 mniHg. 

Factors Affecting C 2 Holding Capacity of Hb 

* 1 3 ktc a sc in ( e m pe rat u re decrc a scs c a pac i ty . 

* Increase in concentration of C0 2 decreases, 

* Increase in pH increases capacity. 


here it is 0S% sal orated. 


Transport Of CO2 

Carbon dioxide is more soluble than oxygen, 

20% is transported by combining with amino group of haemoglobin 

( ca rbam i u oft aetn agio bifi } . 

5% by plasma proteins 

70% as bicarbonate ions combined with sodium in plasma. 

Small amount by corpuscles combined with potassium. 

Arterial hbod coulmns about 50ml pf CO*/ 1 GO ml of blood. 

Venous blood contains 54ml of COy 100ml of blood, 

Each 100ml of blood takes 4ml of carbon dioxide as it passes through the tissues and gives 
4ml of blood as it passes through lungs. 

rod blood coii 



► HCO-; in plasma 


CT in plasma 


D1SFASF 

IT. ATI IKE 

CAUSE 

Respiratory 

distress 

syndrome 

Syndrome of 

premature infants 

with gestation period 
less than 7 months 

Decreased surfactant 
production 

Cancer 

Malignant tumor of 
lung cancer 

Smoking 


SYMPTOM 


No gaseous twcliai 
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Tube rtu ^° sis 


casil y^l 
Allergic f 
respiratory 


Asthma 


Breakdown of alveoli 


Emphysema 


Gaseous Excha, 


pulmonary 

tuberculosis 

coniagio us 


yycobactcnum 
tuberculosis, P°° r 

people, malnutruum. 
Ij vmp conditions 

Pollen. ’ s P° rcs ' 
humidity, pollution 


( nugn, kv'cr 


Sever pan n . • 
breathing !■• 
period of ,"?• ■ 

recurrent attack' 
Smoker’s co 
absorptive 
breath less ness, 
a i rway resistance 


oircPtRATOK V PIGMF.NTS 


. } {emos lobm increases oxygen carrying capacity ot blood to al 1- tun 
• Myoglobin i$ also called muscle hemoglobin. 

fOMPARISON OF HEMOGLOBIN AND MVOGI •< HUN 


HEMOGLOBIN 


MYOGLOBIN 


HU f Qun d in blood. 


h transfers oxygen from lungs to blood and 

then to tissues, 

It cannot store oxygen, 


j U is found in muscles. 

1 m J T 


It transfers oxygen from haem 
aerobic respiring muscle celU. 


It consists of four polypeptide chains 
associated with an iron containing ring 
structure. 


It can store oxygen. 

_ * ±-* ■ — 

It consists of one poi> pi 

associated with ml iron L ■ 
structure. 


Jc 


COMPONENT 


Oxygen 


irSSPIRTD aip ,e I VI>UM P UR 


'MiAl ED AIR (%) 



EXHALED AIR 



* Shown by cetaceans ^llYlN C RKH.EV 

* piving mammals have alnBV 

* |y^ ) l b! 0,Umeot ' bl «>d 'll relation 10 ll 


oHowitig events occur dunnj'i "i Him 

■ Breathing stops, " 8<llvi n8 reflex; 


muscles 


■il wl Sem slo ws d„, vn 


to 
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K Consumption o! oxygen and energy is reduced, 
f* ^ blood is redistributed but frost of the blood goes to the brain and 
> Muscles shift from aerobic to anaerobic respiration. 


1 . Passage by which air passes in and out of lungs is 

Called . 

2. Walls of chest cavity are composed of ribs 

and muscles. 

3. N orma I b reathi n g rate i s breath s/ min. 

4. Most of the oxygen is transported through 

_ ■* 

5. Oxyhemoglobin is unstable at pressure below 
mmllg. 

6. Arterial blood contains about of 

CO,/ 100ml of blood. 
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.. when 


Property 


v *ine 


Amount of oxygen m 1 litre water 


1 C>y 



Amount ofoxygpn in 1 litre ot air 


— __ " 

Diffusion of ox} gen m air is more than water by 


200 ml 
SOQO 


a _;jt is denser than air by 


So 0(i tine. 




> 

\ sc of water is more than air by 


50 time. 


Number of stomata per square centimeter of leaf surface m tobacco leaf ^ ] 2000 


Volume of a:r spaces in leaf 


Rfducoon m carbon fixation into carbohydrate due to photorespmation 


40 


_ J ■ 


Number of spiracles in cockroach 


ot wreathing at rest 


i 0 pairs 


Hatton age for respmoPdm^Ts syndrome 


I a -20 mr.es - 




Less ;;ia:: 


r*. - 


20 ml 1" 




lT ^ sp ^^o7b7^^u — — — 

ZZ — - 2 ’ ™ r P^sma proteins 


! 9.6 ml 1- 


20 


3“o 


70% 

50 inM 7 
TTmT ! ' : " 


4 mi L’- 


rale ofbr 


ea&ing 


9C" 


30 tii’-' 


Jill 


I 


3 . 




S. 


9 , 


10 . 


M. 


13 . 
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PRACTICE EXERCISE 



respiration is directly involved i it Mir prmltii Mon f 'i 

for all living activities. 

(a) Organismie (b) t 'din lot 

(c) Both of these (d) None of ihr^v 

respiration is (he process In u liicli 1 1 II iiMM/f s os v|-> -t I ,r 

(a) Cellular (l>H >r limip^rriK- 

(c) Both of these (d) Nenr of i hr 

Of the fallowing, which otic is heNer rrsjm atmy medium 
(a) Air (lo Wald 

(c) Soil (til Noim' <>l Oil si 

Oxygen contents per liter of air is 

(a) 10 ml I h) 100 ml 

(c) 200 ml ^ (<l) IHOittI 

Water is times viscous than nil 

(a) 50 (I O l Of HI 

(c) 5000 (til HtMMI 

There are stomata per stpuur cm tif leal viiffm in 1 "liar * ■ pi 

(a) 1200 (lO 1 ’"00 


(c) 100,000 

The air spaces may comprise upto uMfd;d yhIumh »! i, il .mlm 

(a) 30% ’ {h) 2t)% 

(c) 40% (01 set. 

The glycolate produced diffuses into the mem Inn nr I .1 in | m. m , m. i 

(a) Glyoxisomes (h) P .r.nmi--; 

(c) Lysosomes ( d ) M 1 1 i 'i In nr It i i 

Active site of Rubisco is evolved to hind 

(a) C0 2 {0>:£>* 

(c) Both of these (d } Hd > 

Number of spiracles present in cockroach 
(a) 15 (him 

(c) 20 u\) hi 

Number of spiracles present in Hie llnmn nt ciulmtin h i . 

(a) 2 (bH 

When abdomen expands, the number of spinu Irs open i ■; 

(a) 2 • (M 1 

(e) 6 {d)8 

The blood enters the side of lie ait 

(a) Posterior (hi W 

(c) lateral (,d) Mipn, .Mil, 

Gaseous exchange through the skin is known ns M ^ lU , in 

(a) Cuticular (bit u M m 

(e) Skin 


(dl Puli 11 ' Hi 


11 
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Chapter 

j^Tonchi arc open at 

(a) Single 

(c) Do not have opening 

In most birds air sacs are 

(a) 10 
(c) 4 


Gaseous 


l s ml/s 


Exeh 


in number 


(b) Both 

(d) None of these 


(b) 3 

(dj 9 


(b) Pharynx 
(d) None of these 


(b) Air sacs 
(d) None of these 


Vocal cords are stretched across 

(a) Larynx 
(c) Glottis 

Functional units of lungs arc called 

(a) Alveoli 
(c) Parabronchi 

Lungs are spongy due to the presence of million of 
(a) Air sacs (b) Alveoli 

(e) Bronchioles (d) Parabronchi 

Lungs are covered with double Layered thin membranous sac called 

(a) Diaphragm (b) Pleura 

(e) Pericardium (<j) cage 

During rest the breathing occurs rhylhmicallv at the frequency of 
minute in human i ^ _ 

(a) 16-30 


(c) 5-10 (b) 15-20 

sea level is dcmho wb ' ch norma l human blood absorbs and farm- 

(a) 10 ml P cr 100 ml of blood. 

(b) 20 ml 


(c) 30 ml 


(d) 40 ml 

oxygenated by an oxygen pressure ol 


pn 

The increase in P H of . . 

haemogolobin f blood has 


mercury. 

( a ) 1 0 mm 

(0 100 cm (b) 60 mm 

jnportant factors which affe Ct ,i lp ■ ( d ) 100mm 

( a ) Temper i ca P a city of haemoglobin to combine will 1 IJi '“ 

(c)pH W „ 

\v) Carbon dioxide 

(d) All of these r 

(a) + ve ' effect on the oxygen currying 

(c) No 

% age of Co ra ■ (h}-ve 

rie d as ca rboxyhaem W) All of these* 

Cc) 20% >naem oglobin is 

*" erial blood C(m(ai ( b ) 70% 

{a)S4 m , ofCn (d)10% 

iperl °0 ml Of blood 

com hr. W 60 

mpt>u ^0f^ A# _ (d) SO ml 


(a) 54 ml 
( c ) 64 ml 

y Mor e than 

(a) 5 
(c) 15 


°f toha, 


- ^ 





30. 
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32 . 


33. 
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6a 



A disease ot lungs in which inside of the lun^s i* damaged 't^u r;r. _ ' -C' ' 

v t? 

fever 

(a 'i Lung cancer - Asth-TE. 

(cV Emphysema f p_ — .— y i s :i 

Of the following* which one is a contagions dist-^se ; 

(a) Tuberculosis 7 L- zs, : it : =r 

(c) Asthma 3 E~: r/ss-.z 

V\ Inch of ihe following promotes sro'vth in plant?? 

(a) Photorespiration b Cz-~.r.r-i t 

(c \ B oth of these f N on e : : : r esr 

Hhich of the following animals has a respirator- svwtem w it h : r. e w i‘ ~ : 
air through the lungs, and the air is renewed after inspiration? 

(a) Cockroach y Ear.- a — 

(c) Aves - r--^- 

w a _ . 

Voice box is another name used for 
(a) Buccal cavity 




(c) Larynx d Chest Ch'ir. 

All of the following contain cartilage except 

(a) Larynx b Tithes 

(c) Bronchi i B~:z: hi : rs 

Respiratory distress syndrome is common especial b f : r infant w — i 

(a) Less than 7 month rb Le_^ z-2.7. i zrirzr. 

(c) Less than 9 month : Vy-v-cr. - rr.^rr.- 
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Chapter 14 


INTRODUCE fON 


I he process involved for getting the material into and oi.it of the cells are diffusion, facilitated 
diffusion, osmosis active transport, cndocylasis, exocytosis etc. 

There is no mass flow systems in unicellular and lower mu In cellular organisms. 


TRANSPORT liN PLANTS 

* l here are three types of nutrients needed by plants, carbon dioxide, water and minerals 
besides light to carry out photosynthesis. 

* Root hairs are dense cluster ot tiny hair like structure which are extensions of epidermal cells 

of roots. 

67 /o of the total surface area of the roots is provided by the root hair. 

* These are the sites where most ot the uptake of water and minerals take place, 

* When the soil minerals are not in the solution form rather bound by ionic bond to soil 
particles, they are not available to plants. 

* The rate of absorption of individual mineral which is independent of rate of absorption of 
water molecules is determined by: 

P Concentration both inside and outside of the root cells. 

^ The ease with which it can passively penetrate cell membrane. 

> Extent to which carrier molecules and active absorption is involved. 

Processes Involved in Absorption by Roots 

■ Minerals with higher concentration in root cells can also be taken in lasainst the 

concentration gradient) ~ 

* It utilizes energy in the form of ATP, 

* Such type of diffusion that occurs through carrier proteins is called facilitated diffusion. 


Uptake of Water by Roots 

* Movement of water molecules from a region of higher water potential to a region 
water potential through a partially permeable membrane is called osmosis. 

* Movement of water molecules by osmosis into a cell is called endosmpsis! 

* Movement of water molecules by osmosis outside a cell is called exosmosis. 

* Three pathways are commonly involved in transport of water and m mends i e 

ay mp last and vacuolar pathway. 


of lower 


a pop last. 


Apoplast Pathway 

• This involves system of adjacent cell walls which is continuous throughout the P [-«. i , 

• In the roots, apoplast pathway becomes discontinuous in the endodermis due -o il- 

of casparian strips. L 

• Apoplast pathway is of greatest importance for both water and solute transport 


Sy nip last Pathway 

* Symplast pathway is the system of interconnected protoplasts in the mot IV !I S 

• Cytoplasms of neighboring cells (protoplast) are connected « i? 
plasmodesmata (cytoplasmic strands that extend through pores in adjacent f. i: ,, ,,'i f " 
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non i,,; ' 


"•>££2* *•* <* 

-•-«■ -OTENTI AJ 


^rl I j, . ri 


«f water molecules in a system the gn • i > th. 

, Greater the concentratior^ potential 

of water molecule*. * inflates plant ceils is called pressure p«, m 

• pressure generated » • atPr notenttal whtc h fdefin niszero, 

. Pure water has maximum water poten a. " - - 

. Total water potential is sum of solute ana pressure po - 1 

. When a cell is placed m a solution having lower w ate ent.al than thul of the ,, 

plasmolysed ..... 

, The point at which plasmolysis is just about to happen is called maptentpomt 


to«ophyii 


A.V cavity 
Lo*w «pi4«mii 


’300 


t* *10 


WQiM YQpoUf 

Pomelo 


*-0-i 



C *«** / ^«ky ci# 


Ir 

by !0cve5 



Ccftduc : ■ 

nyipn 


tOibt^Q bvZofatrtii 



■;ia 


AtufflUio" to ' £v 


Putlinj 


^centofsap 


• J **■* *«. „ * * « 

^'OHEsiOfy ^ COr v, ro©| pressure ami t mb ihuofi* 

t Pmpo^ b t * 
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Transport 


Cohesion is the attraction among water molecule (H-bond) forming a solid chain ■ 
within the xylem tubes. 

Tension is present between the water molecules, when pul .cd up in the xylem tissue* 
Adhesion develops between water molecules and cell wall ot xylem ceils 


ROOT PRESSURE 

* A pressure created by active secretion of salts and other solutes from root cells mto \> u-’i.i 
sap, which lowers the water potential of the xylem sap is called root pressure 

* A pressure of 100 - 200 KPa (exceptionally 800 KPsI ss generated by rod pressure 

* Guttadon or exudation is a loss of liquid water through water secreting glands or 

hydathodes, 

* It is caused by root pressure in small plants like grasses. 


IMBIBITION 

* It was first proposed by Sacks. 

* Uptake of water eg., by cell wall components like cellulose as a result lhe> increase m 
volume, but the component does not dissolve in water is called imbibition 

* It is a reversible process. 

BLEEDING 

* Flow of sap from cut ends or surfaces is called bleeding 

* It is mostly seen in land plants in spring. 

* It is created by two factors i.e. hydrostatic pressure and root pressure. 

TRANSPIRATION 

Evaporation of water from aerial parts of plant is called transpiration. 


Types Of Transpiration 


FEATURE 

CUTICULAR 

LENTICULAR 

STOMATAL 

Component 

Cuticle 

Lenticel 

Stomata 



Structure 

Present on upper & 
lower epidermis, 

impermeable to 

water, water lost 
from thin areas. 

Aerating pores 

formed from hark 
from cork, in stem of 
some plants, 

externally scars or 
protrusions 

Guard cell, dumbbell 
shaped. 

%age 

5-7% 

1-2°., 

w„ | 


Factors Effecting Rate Of Transpiration 


Light 

The opening and dosing of stomata is directly controlled by the [ ight 


Temperature 

* Rate of transpiration doubles at every rise of 1 0’Cin lemperauu v 

* Stomata close at very high tempcratuic i-c,, 40 -A5 C. 




KIPS i 1 ' , . , , , 

— — www.topstudyworld.com 





Chapter 



CX\ I'^cuffilt mum 

C'W ^v’\* cr,tv.v,u>n carbon iln>xuU' stunuhik's 


the slorrttte v j 


n 


Hv multi) \tu1 N a pout Prcssuri? 

'. •;-■>•.' w.v--* -v.wrs with increase m 


dryness u I the atmo ‘>pur - r 


Transport 


% hid 

\ 1 -:v;^n u ureases the rale of transpiration 


A> iilaibiltrv of Soil \X a ter 
■ 

■:: c ^ ater ,s ailable to be transported little will lose in the form oi ’.ran vp: r& 




are dense cluster of tim. ha : r hk-.- 


struclure which arc extensions of eps derma . _- 
of roots, 

2 - Such type of diffusion that occurs through carr- 
proteins is called . 


3. 


are cytoplasmic strands that e.\:er.: 


through pores in adjacent cell walls. 

4“ The point at which plasmolysis is just about 
happen is called 

5. Cohesion - Tension Theory was proposed by 


6. Flow of sap from cut ends or surfaces is cal led 


7, Stomata close at very high temperature i i 
“C. 


OPENING ANn CLOSING PIT STOVUT i 
Guard cells function as multisensory hydraulic valves 

5 ^ rt i sSrf* K r i " h ™ y “ pi,,n ° p ““ s « *•*. or u. «, 


c_.: 


Feature 


Opening of 



sugar hypothesis. 


f" n " B Ja y tlue to presence oflight 
photosynthesis occurs in guard cells' 

1,1 onlcr lo '»>Ianoc sugar level, water 
i-iiiLTs, caused turgidity and opening. 

taring ^ 

,°?7 wn,on o( IJlucosc into 
inaoluWe March. Water leaves guard 
"II' auxmg llueotdity and closing of 
Momma, * 


^ »>n influx hypothesis 


During day, active transport o K 

occurs into guard cells following ! 

entry ot water through osmosis h 

causes turgidity and opening oi ' 
stomata. 


L 


m uilimi <| l mirtti' .iptt 


SHIKtJ 

WK«|d (t>uo,s, u ,, a .! 

1 l j ] m 1 1 JOO’y { | ) 


PaSS V Vc diflusion of K outside the 
SUsr cc]| s following exosmosis of 

J tr. i results in flacetdity and 
closing of stomata. 

_J 


:u,i.w$u> 





* The German botanist ft IVm r . 

photosynthesis ing cells «d rpuh inn ■ nf h',d 

Closed Stomntn 
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Open Stomata 

H,0 H *° 


H z O 

K+ 



■ The phloem constitutes (he inner hark. 

* The cells of phloem that conduct or transport sugars and organic maters, ir.r • u: :r.e 
plant arc called sieve elements 

* Transport or translocation occurs from the area of supply (source-) to area oi >m or 

storage called sinks. 

* In biennials e,g. root of beet is a sink in first growing season but becomes source the rt .e\t 
growing season, when sugars arc utilized in growth of new shoots, 

* The movement in phloem is from source to sink in most of the plant during , l 

photosynthesis, 

Pressure Flow Theory 

* The theory called pressure flaw theory is the most acceptable theory for “he Iran so t: :: : e 

phloem of angio sperms, 

* A hypothesis was first proposed by Ernst Munch in 1930. It states that the f.ow of >o - 
(he sieve dements is driven by an osmotic ally generated pressure gradient betuac:’ solucv 


transport and osmosis. 

* t omplex multicellular organisms have well org 
and vascular system, 

< iiTulutory System 

There are three components of circulatory s ^ s it m it 

* ( nculuting fluid t.e. blood. 

* Modified blood v essel or heart 


and sink. 


• The pathway taken by sucrose is symplasl in most eases, but in some apopkis: b: 

actively transported to the sieve elements. 
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• 1 ■ ■« It! s! >. 'V' 1 ’ 

I >pin -i till 1 liwtl 1 lrc«l»(*>i ' 


IHIUtcwcc 


* loved (Ircbton Sv^lcni Oy Clrcwtilory 


Ur 1 miln^il 


Hlmnl tturli 


V % • tv’SUW< 

blood WtcH 

• 1 * e J A 

celh 


\itcnc* vein* and v Jp I3jrn fc v 

p? t%rn? 


« n; h’J 

enclosed m Hwd \ Cssds 

• It makes vii:r 

cclls 


ijt occur* h> apilUnci between 

I tikillrr of flU*t H TlU » lit| . . n , .. i 

k V > >t and crln % u tii«iie fiutd 

« *»1n 


I r«n^Mil t.| |Kio 


Rnplrttort pignu nt 


li aim transport* pvo » c * 1 ! 

i i > 


4 iilruil nj IiIimhI 


1 M>lutU*iuiv rtUTu n 


I i ■limit' 


Rcigktfaiory p i gmc nt 

Ihrm^lobm i\ present in blood 
p- ^ rated while hlood cells jic 
| aim prevem 

JlU'd due to presence 

[hciTipy [ohm 

p o girded a * the n*os( 

[ad v meed t\pc having 

* t if cater cfTfrfencv 

# 

* Maintenance of blood 

pressure 

* I cooomv of hliKid 

^silmne 

It -mil* or m j Phtrt uma \ 


V* tvpk al Mood vessel* h uii 
called foemohmph llo"- 
w .iv it lev isimisC'Pi o! Ksh c ji ; 

(hacmocoel). 

It occurs diievth between !* 
and cells wlten blood direct? 1 , 

bathes tissues 

ll iln. > not tunspoiT gases J hi ■ 
are transported k* ti ac i : : -i I 

system 

J 

ic j I here I-. mi rrspiuhirv pigmenr 


Nucleated vs line hloiul cell-, .c 

preen: 


Colourless iluc U) absence of 

respiratory py-mein 


I: is regarded as primitive type 

has mg 

* ] e.ser clttcjcnc) 

* Nii mil ante nance 

blond pressure .ml 
blixxi volume 

t ockroaeh (Peripitmrtti) 


*>*»»' "f Ur.hn.rm and ( „ tkrl)il(:Jl 


Difference 


It loud v is si Is 


birth v* nr in 


There are 4 or 5 pairs of 
lateral hearts on lateral side 
id esophagus in 7° to 1 j 1h 

vegmem Hearts pump blood 

f rom dorsal to ventral vessel 


llirce 


— 1111 'onpu-i'i-TTin- 


Cockroach 


Heart is I J-vhamhercLl 
tubular blood vessel present 
m pericardial sinus and 
placed in mid dorsal region 
below icrgii in abdominal 
region hach hear! chamber 
has pair of lateral opening 
called ostia. Alary muscles 
on side of bean chambers 
Jjelp in How of blood, 
.Portion of blond vessel in 
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Mechanism of blood flow 


running blood vessels i.e 
dorsal, ventral and subneumi 
are interconnected by 
capillaries and commissural 
vessels. 


* Dorsal vessel collects 
blood from 1 4 ch segment 
backward and in first I3 ,h 
segments distributes (o 
ventral vessel via lie arts. 

* Ventral vessel is main 
distributing vessel with 
backward flow , 

* Subneural vessel is main 
collecting vessel with 
backward flow. It 
communicates with 
dorsal vessel via 
commissural vessels, 


Transport 


thoracic and head region is 
called aorta. It opens in 
hemocoel of head by a 
funnel shaped opening. 


flic How of blood is from 
heart to aorta and then Jo 
hemocoel In hemocoel it 
flows through perivisceral 
sinuses, perineural sinuses 
and pericardial sinuses and 
then back to heart, 




EVOLUTION OF VERTEBRATE HEART 




The heart of fishes have sinus venosus, an atrium, a ventricle and bulbous arteriosus or conus 
arteriosus. Sinus venosus receives dcoxygenated blood from the body. 

The heart of fishes never receive oxygenated blood. Only the dcoxygenated blood passes 

through different chambers of the heart. 

In amptibians the heart ts three-chambered in regard to auricles and ventricles, 

In amphibians, sinus venous receives deoxygen ated blood from the two-superior vena cava 
(precavals) and one inferior vena cava (postcaval). 

In amphibians there is complete mixing of oxygenated and dcoxygenated blood in the 

ventricle* 

The heart of reptiles functions as four-chambered heart. 

There are two auricles in the heart of reptiles, hi crocodile the inter- ventricular scutum 

complete and heart is lour chambered. 

In all reptiles left and right systemic arches cany oxygenated blood and arise from 
ventricle called cavttm venosttm into which left vem ride directs its blood. 

The dcoxygenated blood from the right album is directed toward the emraiKv .- 
pulmonary trunk, which is also located or starts from a pocket the atvum pulmonale > r • 
side of ventricle in the animals (reptiles.) which do not have vomplcu ]y divide p 
The left systemic disappears in birds and right systemic most ol it disappear* m mu 
In reptiles, birds and mammals as a result of modifications, all blood return n k right 
side of the heart passes to the lungs, 

The systemic arch distributes blood to different pans of the bods and then ,• hloot 
body returns to the heart in the right atrium via prewaval and post envnl I m 

circulation. 
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The ^hlocin ^nstitutei ^ — — ^ 

t type of blood circulatory system 

■ * 


does not transport pzsc>* 

3 Ln Cockroach, muscles on s.dc ot 

bean chambers heip in flow of bloody 
4, ln amplibians the hear! is — ^chambered 
5 Tne left systemic disappears in — — — - 
t. In biennials e.g, root oi beet i* a 
first growing season. 


in 




transport in man 


rt non rmt n aTORY system 


It has three components i.e. 

1) Blood 

2) Heart 

3} Bloodvessels 

Blood 

* The weight of blood in our body in about 1 12^ of our body, 

• The normal plf of blood is 7,4 . 

Blood 



1 

Plasma 

(55%) 

i 



1 

Blood Cell 
(45%) 

1 

1 

Water 

90% 


1 

Dissolved 

Substances 

10% 

l 

RBCs 

1 

WBCS 



i 




i 

Proteins 
7 - 9% 


l 

Others 
2 - 3% 



"1 

Platelets 


WS ( 9 ) spila (S) f (M Xjbiv (£) u«S 0 (Z) jsuui 


(I) 


:sj.msuV 
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PLASMA 

Inorganic ion Or Mineral Ions 

• They constitute 0.9 % of the plasma. 

* More than 2/3 is NaCL 


The Plasma Proteins 

•- 7- 9 % by weight of the plasma. 

• Most of these are synthesized in liver. 

• Immunoglobulins or antibodies synthesized by Ivmphocvtes are involved in defense system 

of body. 

• Prothmombin acts as a catalyst :n blood clotting process. 

• Fibrinogen takes part in the blood cloning process. 

• I he plasma proteins maintain colloid osmotic pressure blood ("5% by albumins. 25 l \- by 
globulins and almost none by fibrinogen), 

Organic Nutrients In The Blood 

Include glucose, tats, phospholipids, amino acids and lactic acids and cholesterol. 


Nitrogenous Waste Products 

* Formed as a result of cellular metabolism. 

* Carried from liver to kidneys, from were they are removed. 

Hormones 

Are also carried via blood to various parts of body. 

The Cases 
Like 0; and CO;. 


BLOOD CELLS 

* A cubic millimeter contains 5-5.5 million ofRBC in males and 4 4,5 million in females 

■ Erythrocytes , when formed, have nucleus, but is lost before they enter the circulatory fluid or 

blood. 

* 95% of the cytoplasm ofRBC is red pigment cal ted haemoglobin, the remaining 5% consists 

of enzymes, salts and other proteins. 

* The RBC once mature do not divide. These cells arc biconcave and have an clastic cell 

membrane . 

* The average life span of RBC i$ about 4 months after which it breaks down and dismie— ; v 

in the liver and spleen partly by phagocytes, 

* About 2-10 million RBC are formed and destroyed even second in norma] pe^or 

* One cubic millimeter of blood contains 7QQQ-SQQ0 of leucocytes \ WB(c) 

* There are at least five different types of WBC w hieh can be distinguished on the - 

shape of the nucleus and density of granules in the eytoplast. ' " ' ' ,! ’ i? 

* Granulocytes include neutrophils eosinophils and basophils the; arc p irmc j m r : v r , , 
marrow. 

* Agranulocytes are formed in lymphoid, tissue, such a.s those of ±, \ y]]Vi ^ 
tonsils, adenoids and the thymus, Agranulocytes include monocytes ai .i 

n J \ , i s i, e > an i, ! 
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Unapier i ^ 

,, | then enter tissues and become Iissul- 

Monocm stay from 10-20 hours m the blood, thin 

macrophages performing phagoey tu. luiu-tum. depends on the body’s freed 

Lymphocytes have life spans ot months or even years, but 1 

for these cells. 

Monocytes and neutrophils travel through capillaries. 

Basophils produce haparin. a substance that minims blood dotting. 7 hese also produpe 
chemicals such as histamine that participates in allergic reaction and in response to tissue 
damage and microbial invasion. 

Platelets are fragments ot large cells called megakaryocytes. 


Of Blood Cells 


FEATURE RBC WBC PLATELETS 


Name 

Erythrocytes 

Leucocytes 

*r 

Thrombocytes 

Colour 

Red 

Colourless 

Colourless 

Formation 

Liver & spleen (embryonic life), 
red bone marrow of sternum, nhs, 
vertebrae (adult life) 

Red bone marrow 
& lymphatic system 

Red bone marrow 

Size 

8p 

Larger than RBC 

Small than RBC 

1 Shape 

Biconcave 

Different 

Plate like ! 

I Number(in 
mm J of blood) 

5-5.5 million (male), 4-4.5 
million (female) 

7000-8000 

250.000 

Structure 

Elastic cell membrane, no 
nucleus, 95% Kb, 5% enzymes, 
salts, proteins 

Nucleus 

No nucleus, 
membrane bounded 
Cytoplasmic 

fra n merits of'rriL 

Life span 
Function 

4 months ( 120 days) 
transport ot uases 

Variable 

Immunity 

Blood dot mi j 


Types Of WBC 


I'eaiiire Neutrophils Eosinophils Basophils 


Sue in 
relation of 
RBC 


Nucleus 


%age 


Function 


Twice 


2-5 lobed 


62% 



Destruction of 

small 

particles by 
phagocytosis 


Twice 


Bibbed 


Inactivate 
inflammation 
producing 
substances & 
attack 
parasites 


Twice 


Bi lobed 


Release 
hepann to 
prevent blood 
dots &. 
histamm to 
cause 

inflammation 


Monocytes Lymphocytes 


Twice to 
thrice 

Round to 
lobed 
3% 

Destroy large 
panicles by 
phagocytosis, 
form tissue 
macrophages 

1 0-20 hrs 
after 

production 


Slightly 


Round, nearly 
Jillin g ecf! 
32% 


Immune 
response by- 
producing 
antibodies 
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BLOOD DISORDERS 


Leucaemia 


* It is the result of uncontrolled production ofWBC (leucocytes), I his is caused by a cancerous 
mutation ol a myelogenous or lymphogenous cell. 

* It is characterized by increased number of abnormal white cells in the peripheral blood. 


Tlialassacmia 

* It is also called Cooley’s anemia on the name of Thomas B. Cooley American pediatric an 

* It is a genetically transmitted haemoglobin abnormality* 

* It is characterized by the presence of microcytes by splecnomegaly (enlargement of spleen) 
and by changes in the bones and skin. 

* In thalassaemia, haemoglobin molecule in most cases docs not have p-chams in it. instead f 
chains is present (F is foetal haemoglobin) 


Oedema 

* Means the presence ol excess fluids in the tissue of the body. The excess fluids may be in the 
cell or outside the cell 

* It may be an intracellular or extracellular oedema: 

Intracellular Oedema 

* Caused by osmosis of water in the cells, 

* Leads to depression of metabolic system. 

Extracellular Oedema 

Results from abnormal leakage of fluid from blood capillaries, ineffective drainage In Cc 
lymphatic system or renal retention of salts and water. 


PUMPING ORGAN - THE HEART 


* 

« 


* 

* 


The walls of left ventricle are thicker (about 3 times) than that of nchi \ cun xle 
Heartbeat involves three distinct stages Le. atrial systole, ventricular systole and ,h a,:--:, 
Relaxed period of heart chambers is called diastole. During this period, an u ,,, 

pressure than the ventricles. 

One complete heartbeat consists of one systole and one diastole and lasK bn ■ 
seconds. In one’s life heart contracts about 1.5 billion time*. \\uhoin stopping 
Heartbeat starts when the sino-a trial node (pacemaker at the upper end of MU lr ,:u 
out electrical impulses to the atrial muscles, thus causing holhain.uoooie- 
The sino-atrial node consists of small number of diti’usch oriented 
few myofibrils and few nerve endings from the autonomic nci \nu> <\ 

There is a delay of approximately 0.15 seconds in conductance ih c s \ 
node, permitting atrial systole to be completed before vemrtcukit synu 
Pacemaker is responsible for initialing the impulses, u Inch n E ^,.. r ] lc | 

Failure of interatrial foramen (an opening in the interatrial sepnimi u> , k, , 
arteriosus to fully contricl results in cyanosis (blueness ol skuo 
mixing of blood between two atria and the mixed blood is suppln-t 
babies resulting in blueness of skin-thus the name biue babies 


posse ssine. 


V-Y 


o(hi\ n{ i 
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^'., .rr \> .t' . -;; f ’ - > f V 


L tr + ! .jt r ,ur>’r 
Ri'jhr atrium 


Coronarv tinus 



Atnt)v'i , nL! icu i 
bu ru]i& (HiSJ 


i eft ventricle 
Septum 
Hnihi venjr n. r 


Atrioventricular 
<A— V) node 


trial PMciiation 
^citation irjii^vwvt^ 

A V node 

xcitation Ot W«ni,icl«- begim 
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BLOOD VESSELS 


FEATURE 

ARTERY 

VEIN 

CAPILLARIES 

Function 

Transports blood 
away from heart to 
body parts 

Transports blood from 
body parts to heart 

Link arteries with 
veins 

Function 

All carry 0 : -blood 
except pulmonary 
artery. 

All carry de-CL blood 
except pulmonary 
vein 

I'hcy have mixed 0 : 
and de-0 ; blood. 

YlllvOS 

No valves except at 
base of pulmonary 
trunk and aorta 

Valves are present 

Valves are absent. 

Pulse 

It can he detected 

No pulse 

No puise 

Blood flow 

Rapid blood How. It 
decreases from aorta 
(400-500 nun/scc) to 
arteries and arterioles. 

It increases from 
smaller to larger 
veins. 

Slowest blood How 
(less than 1 mm seel, 

Bore and thickness 

Smaller bore and thick 
walls 

Larger bore and thin 
walls 

i arger bore and 
single cell thick va" 

Muscular and 
clastic tissue 

1 hick muscular and 
elastic fibers. 

Thin muscle layer and 
less elastic fibers. 

No muscle or clasue 
fibers , 

Elasticity 

Highly clastic 

Less elastic 

No clasucii’v 
“ 

Exchange of 
materials 

No exchange 

No exchange 

Responsible foi 

exchange 

‘ 


DISORDERS OF BLOOD VESSELS 


Mherosclerosis 

> Atherosclerosis is coexistent with atheroma and arteriosclerosis ix. deposition of ki d 
yellow plaque of lipoid material in the inner most layer of the arteries, mm be dm in ■ 
level ofcholestCFOl in the blood. 

. Arteriosclerosis is P degenerative arterial change associated with advancing age K , 

thickening of middle layer of arteries and usually associated with some degree oi ithei om 

1 Atherosclerosis causes narrowing and hardening ol artei res. Ibis nit lease-'. the 11 
formation of thrombus and if thrombus is formed in the brain 01 heart, n ,s u i ,| 
atherosclerosis is a major condition leading to heart attack. 


ly perl eitsioii or High Blood Pressure 

f ' II |S 1 | 1C mcasiUrv 0 f force with which blood pushes up agmnsl blood vessel 3 his pressur* 
generated by the contraction of ventricles (Ventricle systole) and is the highest m ao- 
then gradually reduces m arteries. 



_ svBoie italic pressure ' 

TV p~« -Kl"-* “* *££Zm ]££*****<** P " 

individuals is i2 f JmmHgJ 

«- 'i' ^ 

• Hjptruniwn is a ««kSU« n ot 

Thrombus and Thrtinboenibolivm 


* !' ;u lolld n® ' i 

« ft ThS/ be d; lodged 


omboemboJism . t „ _ . > , - ■ e . ^ 

lassssss^. - - — 


case ft is calfed «rcrob0ta> 

Thromboemboikm » ledtng cause of doth in w«icm civifazatK*! 


Myocardial Infarction 

Blockage of blood vtv^i in the hes^t by an embolus 
or locally formed thrombus causes necrosis or 
damage to pom or. of r.cart rt^vCies a condition 
teno *Ts as a Ae<y/T attach or technically my*x;ard:at 

infarction 

Haemorrhage 

fi the discharge of blood from blood vessels. 


LYMPHATIC SYSTEM 


* [ his sy sterfi is responsible for the transport and returning of material from trt 
body to the blood, 

* It comprl tei of lymph capillaries lymph vessels., lymphoid masses, lymph nodes ini 

* Lymph is the fluid which flows in the system. 

* I He lymph n%*eh empty in veins; so lymph is a fluid in transit betw een interstitial fl . - :r 

the blood* 

* 7 he intercellular space* in the walls of lymph vessels are larger than those of the : - 
of blood vascular system, 

* Manses of connective tissue where lymphocytes are present are called lymph nodes ' 

nodes arc present in neck region, axilla and groin of humans. 

. In an average person, about three litres more fluid leaves the blood capillaries th 
absorbed by them each day* 

* After a fatty meal, there fat globules may make up I % of the lymph. 

* Lacteal* arc the branches of lymph capillaries inside villi of intestine 


FUNCTIONS OF LYMPHATIC SYSTEM 
. Relurn of excess intravascular fluid and proteins to the blood 
» Absorption of large fat globules by lacleals of villi 
. Play important role in the defense system of the body I vmnl 
macrophages present inside lymph nodes kill bacteria and viruses. 


lOCVU'S 
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IMMUNITY AN! > I I S I YTKS 


rhc ciipiicily U> recognize ihr intrusion ofiny material foreign Co the body and to n«Aife 
cells ;uul cell products 10 help remove the particulaT sort of foreign material with 
and effectiveness is culled im/mm/Vr, 

or immunogen is a foreign substance, often a prole in which stimulates tne fc 

of antibodies. 


ot antibodies. 

Antibodies are manufactured by Bdymphoeyles, then secreted into the lympr, aru - 
where they circulate freely. 


antigen- 
birktfirig tr(6 


Jintigsn- 
Sirdi.^tj Sftf 



light chain 
heavy eteiri 


light cha(r\ 
li&avy chairs 


HGOC 


COON 


Types Of Immunity 


T-cdls recognize antigen and then combat microorganisms and or effect the y \\ 
foreign tissue (in care of tissue transplant). This is called cell mediated respon <e 
B-cells recognize antigen and form plasma cdl done. These plasma cells y 

liberate antibodies into the blood plasma and tissue fluid. Here antibodies u: 
surfaces of bacteria and speed up there phagocytosis or combine with amt ncunvf. . 
produced by micro-organisms* by producing antitoxins. 1 his is called humor,! 


response. 

The use of vaccines, which stimulates the production of antibodies in the body, and . k . 
person immune against the diseases or infection is called naive immunity I : . 

immunity has been achieved by artificially inlroducmg, mmgeu s m (In- k\K . s , 

artificially induced active immunity. 

When a person is exposed to an infection {antigen) becomes ill and m nn><; . v. •. 
then this immunity* developed against tli.il disuse is tailed titititmli i jo./n.vn it/i'tiur i 

auto immune response. 

In passive immunity, antibodies arc injected in the form ol antisera to make a pers. 

against a disease. 
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* 

* 


mm immunity response is immediate, 0 f tetanus, infectious 

The method of passive immunization is used to combat active mkUio 

hepatitis, rabies, snakebite venom etc. , , , anliu , xms st , the 

In the case of snakebite venom passive immunity is puuluct 

called antivenom serum, 




.. 


h 

2. 

3, 

4, 

5, 


The weight of blood in our body in aboul 
of our body. 

95% of the cytoplasm of RBC is red pigment 
called ■ 

arc fragments of large cells called 



megakaryocytes. 

Relaxed period of heart chambers is called 


is a degenerative arterial change 

associated with advancing age. 

6. is a condition of high blood 

pressure, 

7, are the branches of lymph 

capillaries inside villi of intestine 

H, is a foreign substance, often a 

protein which stimulates the formation of 
antibodies. 
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Property 

Value 1 

U ater potential oi pure water 

0 

>KPa = 

1000 Past al 

Tension due to transpiration can pull water upto 

200 meter 1 000 > ■ f ; 

Maximum extent of bleeding in plants in 24 hours 

lo 15 litres 

| Speed of movement of water in tall trees 

8 Til'll 

Rate of speed of movement in other plants 

1 m/h 

| Root pressure 

1 0(1 ’0(1 K pa ('(t op 
1(H _ 

Rate of transpiration doubles for every rise of 

Temperature for closure of stomata 

411 IM 

Dry matter of phloem sap 

10-25? n 

Amount of sucrose in dry matter of phloem s;ip 

w,, 

Nitrogenous compounds in phloem sap 

1 11 
3 tit 

Weight of blood in our body 

|7|.T 

Volume of plasma 


Volume of blood cells 

45% 

Role of albumin in colloidal osmotic pressure 

751 .. 

Role of globulins in colloidal osmotic pressure 

25% 

Systolic pressure 

1 20 mini f i; 

S- 

Diastolic pressure 

7 V K mmllg 

Fat globules in lymph after fatty meal 

i% 
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practice exercise 



There are 


types of nutrients needed by plants besides light to carry om 


(b) Three 
(d) Five 


photosynthesis 
(a) Two 
(c) Four 

The site/s where most of the uptake of water and minerals take place i s/a re 
(a) Root hairs (b) Root cells 

(c) Underground stem (d) All of these 

The uptake of water in plants involves 
(a) Active transport 
(c) Both of these 

The membrane of vacuoles is known as 
(a) VacuoLoplast 
(c) Tanoplast 


(b) Passive transport 
(d) None of these 


(b) Tonoplast 
(d) All of these 


The diffusion of ions along with water also takes place by mass flow system along 

the path 

(a) Tonoplast (b) Apoplast 

(c) Sympla&t (d) Vacuolar 


Active transport is dependent on 

(a) Photosynthesis (b) Respiration 

(c) Photophosporylation (d) None of these 

In plants, the neighbouring cells are connected with one another by 
(a) Plasmodesmata (b) Cel I wal 1 s 

(c) Vacuoles (d) Both V & V 

root cells pathway becomes discontinuous in the endodermis due to 


the presence of casparian strip, 

S l Qn0p ! m (b) Apoplast 

?, Sy 7 plaSt (d) Vacuolar. 

S?SSX" ' '”'” i »»U> arc ta,,. a, 

(e) Plasmodesmata J Symplasts 

JJSS* Wa<er POtentiS “ " determlned b * -ajor factors. 

S T “ . S Five. 

potest" fiCnCratCd " l,Cn WatCr Cn ‘ Crs & infla( « Pb»nt cells is catted _ 

(a) Water 
(c) Pressure 


(h) Osmotic 

The movement of water molecules fro,,, a relion'of hl<,h 
(a ^Dd'fus 'o W8r Wa,er P 0tential (‘''rough ittenihra.ie) 8 W “ ter |,otential 

(c) Active transport 


sis 

(d) None of these. 
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(4) Osltwtil? 1 1 .,, f I- uiL 
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(141 Solute pfifpiHPil K- pip *m v 

| El] + Vt* ii.; ,t 

(c) +vr or vi' M,i ' ca * 
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(a) t igtiiii i m J wKjj >* jPt t 

(c) PtCtltt i>Ji U of iht - 

(16} i nni manly In pflvt plna** m >■■*+* f .41 HHI..I it|l- it| P - ► ■ 4 Ip/ n ji i ■ " f I I liHiVUJUlll i4 i k (J 1 V' I j I 

ia) Hmli ‘ I k , j 1 j. j d J t 

(c) 7 mh ' (,l r h 4 * 1 / 

(17) I flic pn^ll I \ <* ‘Ii pp*h *4. »**•- o * ip* * -*i *■ 4 t*jf * ** u 1 1 A - *i-p.p4 
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(a) U-M /* ■ 

(c) 1 - 9 % <*>H *Pu 

( 1 <1 1 All |l|nnl* rln tifi I jiiim#'** 

(f») 1 enlireh 

(c) Stnmntn 

(20) 1 pnfknlrtt ** 

(a) 24% 

(r) I P S " 
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(h) Intcrl l’i ons 
t lj > \1 1 el iheso 


(10 riukissuemin 
(lS) None of these 


m 


(49) 


(SO) 


(b) Ventricular systole 
(d) \ enn icular diastole 


W tiich of tilt 1 inlimviiig are proteins in nature? 

{:\) Antibodies. 

(c) Antitoxins 

{ . 'mi lev's anemia is another name used for 
\a) \ etieeivua 
(e) Sickle cell anemia 
Tricuspid valve is present 

(a) Between right atrium and right ventricle 

(b) Between left atrium and left ventricle 

(c) At base of pulmonary artery 

(d) At base of aorta 
gkS complex represents 
(a) Atrial systole 
(c) Atrial diastole 

Which of the following have thickest walls? 

(a) Arteries 

(c) Capillaries > - . . 

It is the measure of force with which blood pushes up against the walls of blond 

vessels, 

(a) Stroke volume (b) f ardiae output 

(c) Blood pressure (b) Blood How 

All of the following arc blood dots except 
(a) Thrombus (W Embolus 

(c) Atheroma 0*) Hematoma 

It is the discharge of blood from blood vessels. 

(a) Myocardial infarction 00 Cerebral infarction 

(c) Cerebral Hemorrhage ( d ) Thromboembolism 

The flow tf. lymph is maintained by 

(a) Movement of viscera 00 Breathing movements 

(c) Valves (d) All of these 

I ntroduction of vaccine within the body to produce immunity is an examp 
(a) Artificially induced active immunity (b) Naturally induced active immunity 


(b) Veins 
(d) None of these 


(c) Artificially induced passive immunity (d) Naturally induced passive immunity 
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LJ *3 l cyuwruhoch 
Kolv l Ktvh 


j ' t I’-ilin <"* <!■, anillia \t ii !ru 

** t Mm i'V ri rr ! I mi j n l.i of , mihni 
rl is ilf i , t 

* 1 vi futique tot Itioruhil ton, moLjhon 
itic'ili.t pieparatluic man ilrmu ic* - o \ pum 
oultui o tS{ p n ■ | MI ul inr i ol speru r im . . 


— * 

— _ — „ j 

, , ^ 7~ - - 

* i a i m t neoiy ol dist i t' 

1 unns v Imstian iri am 

Cram staining + (Lam positive & nrgaU ■ 
jhaclcria 

ISlU 



John Wogg 

Proposed iun^dntn pmtoch.Nhi fra 
microscopic organisms 

193S 

Herbert Copeland 

Separating pro kaiyolc from proljsta K 
elevating then to kingdom si a ft. is 


Halbur 

Pig as source of hepatitis K 

1673 

Leeuwenhoek 

Small creatures as 'antmalt i ties’ 


Robert koch 

k 

• Discovered bacteria of anthrax Tri 
cholera 

• Techniques of inoculation, isolation 
media preparation, main tenon*. e <A pure 
culture & preparation of spm mxuy 

• Germ theory of disease 


Hans Christian Gram 

Gram staining of bacteria 

1930 

Van Neil 

Water as source of oxygen 

1883 

TAV.Engelmann 

First action spectrum in spirogvra 

1961 

Melvin Calvin 

Calvin cycle of photosynthesis 


Dixon 

Cohesion tension theory 

1874 

Sacks 

Imbibition 

1930 

Earns! Munch 

Pressure flow theory 


Thomas B, Cooley 

Thalassaemia 




www.topstudyworld.com 



It 


ANSWER KEY 


DIAGNOSTIC TEST & PART-1 


' 1 

B 

11 

2 

B 

12 

1 

i 3 

— 

C 

13 

1 4 

5 

6 

a 

E 14 

15 

16 

7 

B 

17 

8 

D 

18 

9 

C 

19 

10 

C 

20 


diagnostic test 



61 

Q 

62 

c 

63 

c 

64 

B 

65 

C 

66 

C 

67 

A , 

68 

C 

69 


70 | 

AJ 


CHAPTER-1 



www.topstudyworld.com 

































ANSWER KEY 


CHAPTER-3 



CHAPTER-4 





CHAPTERS 



www.topstudyworld.com 





















ANSWER KEY 


CHAPTER-6 



CHAPTER-7 



www.topstudyworld.com 

I J 





















ANSWER KEY 


CHAPTER 




CHAPTER-10 



CHAPTER-1 1 



www.topstudyworld.com 


n Q 


































CHAPTER-12 


ANSWER 




CHAPTER-13 




www.topstudyworld.com 
























iC+l iHuj 

' Ksjir 1 U I J ; f — 


www. topstu dyworid. 


















HOMEOSTASIS 






Chapter 15 

f-njMPFPTS FN OSMOREGULATION 


Homeostasis 


“Homeostasis is the protection of internal environment from [he harms of fluctuations in the 

external environment,"’ . , . 

1 However homeostasis doesn’t mean to keep a fixed internal environment, despite ol wide 

changes in external environment, as changes maintained within a specific range as necessary 
for normal bo d y f u n c t i on , 

* * ' OsrfioregutQ lion is the mechanism of regulation, generally between organism and its 
environment, of solutes and the gain or loss of water is called osmoregulation. 

» "The mechanism which eliminates nitrogenous waste is referred as excretion, ' 

■ "The mechanism by virtue of which internal temperature is maintained within a tolerable 
range is designated as thermoregulation." 

CONTROL AND COMMAND SYSTEM FOR HOIN1FQSTAT1C REGUALTIO’VS 

• It has three components receptors, control centre and an c fleeter. 



RECEPTORS ----- 


-—Detects temperature changes, e.g„ increase or decrease 
and send appropriate signals to the control system. 



t ON ] KOI. SYS l EM — Send signals to the effectors, according to 

information received from the receptors. 


• Detection of change and sicnafim^fn changes accor ding to order of control system. 

back mechanism. In it there is an itJers^e ffhc lo^ sre'slf t0 TT' ' S Calkd aS ^ 

environment, e.g., cooling response to the wan-nth ' P ,° nSe 10 ,hc cha, 1 S e in external 
feedback. 8 P t0 ,hc ' vanTlth sensat.on and thus called negative 

QSMQ REGULATiniv 

All the cells are adapted to defined 

function. Homeostatic mechanisms g“li y ° n^ntai “ *° pcrform its 

Osmosis 

. "Movement of water molecule from area of I™ 

concentration through semi.permeablememW S T* mk * 10 hl ^ solute 
. Movement oi water molecules from arc-, f t C<J osm osis." 

concentration is called osmosis.” ' I,gh soivem concentration to area of low solvent 

. "Movement of water molecule, 

w /water potential is called osmosis." 
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Homeostasis 


Hypotonic Environment 

• A solution, whose solute concentration ls lower, means a diluted solution i.s called 
hypotonic, 

* A cell in hypotonic solution swells, its turgidity increases and eventually bursts ■ me c 
enter from surrounding low solute medium to intracellular higher solute media. 




Hypertonic Environment 

* A solution whose solute concentration is higher he, concentrated solution \ s cat Jo.: 

hypertonic. 

■ ,4 cell in hypertonic solution shrinks, since water molecules move from ml race I ular 

solute concentration media to extracellular lower solute concentration media 


Isotonic Environment 

* A solution whose solute Concentration is similar as that of the eel! present in it 

* A cell in isotonic solution will remain same, since the solute eonceniram ir. • m: • 


and extracellular media. 


OSMOREGULATION IN PLANTS 


FEATURE 


HYDROPHYTES 


MES0PHYTES 


XEROPHYTES 


Definition 


Plants living in an 
aquatic habitat 


Plants living in 
moderately dry 
terrestrial locality 


External 

environment 


Hypotonic, 
maximum supply of 
water 


Moderate supply 
water 


of 


Danger 


Excess entry of 
water 


Variability in water 
supply, swelling m 
sufficient supply, and 
dehydration in 

restricted supply 


Osmoregulatory 
strategy 


Remove 

water 


excess 


Adapt according li- 
en v iron men I 


Adaptations 


Surface area of 
leaves is large + 
Extensive stomata 
on upper surface of 
leaves 


Stoma ta I opening m 
sufficient supply in 
enhance the losses, 
while, closing during 
restricted supply to 
prevent the tosses 


Example* 


Water Illy cU 


Brassies, rose, mango 


etc 


Plants [\ \ i ng in v/i 
conditions 


Dry, nun u mm i mpr 
u a ter 


Cl] 


Decreased -■ ;m ■ 

increased ' • u - 


.ind 


Water I m .i 
loss o! U I ' : I 


deer ease- 


Small. ihi/k i.-.i'. , ! ■ 1 . i - 

sin lace .i 1 ,i 
Muck, u ,iv, v 
cuticle s. i < • r i % . * 

fiurfav e of Se a . . - 

depi - 
leave* i . ,n 1 1 > 
tiah.spLiacn m 
i'Holosv ni: In ■ 
storage in i : 
seasons : 
season 


t IK Ills til 
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OSMOREGULATION IN ANIMALS 


Homeostasis 


* Animal cells require more critical balance. 

* Animals that do not require active adjustments to their internal osmotic state are called 
osmoconformers. Their body fluids are kept at isotonic concentration even in extreme 
hypertonic environment e.g,, some marine water fishes. 

* Animals that actively regulate their internal fluid and sails concentration are called 
asmoregulators. These are in danger of osmotic variation in different aquatic conditions. 


FEATURE 

MARINE WATER 

FRESH WATER 

TERRESTRIAL j 

Environment 

Hypertonic 

Hypotonic 

Dry 

Danger 

Excess entry of salt + loss 

Excess entry of 

Evaporative loss or' 


of water 

water, and loss of 

salts. 

water leading to 
dehydration. 


Adaptations 


Invertebrates 

Mostly osmoconformers 

Contractile vacuole 
in amoeba Sc 

paramecium, which 
pumps excess water. 

i Arthropods Sc others 
having waxy , 

exoskdeton 

Vertebrates 

Hagfishes (isotonic with 
surrounding sea water.), 
Cartilaginous fishes 
(maintain lower internal 
salt coneenlration+ active 
salt excretion through 
kidneys via gills & rectal 
glands {special salt 
excretory organs) + 
retention of hypertonic 
agents like 

trimethylaminc oxide* 
since cant retain urea for 
this purpose bez, Of 
toxicity * Bony fishes 
(drink large amount of 
sea water + excrete 
concentrated urinM 

Fishes (Large 
volumes of dilute 
urine + Preference of 
salt containing food 
+ active uptake of 
salts by gills & skin 
results in 
compensation of 
excessive salt loss.) 

Multi-layered dead j 
keratinized skin cells [ 
+ drinking & eating 
moist food + 

'V C'r:*- ■ « 

metabolic & 
behavioral 
adaptations like 
eating seeds of desert 
plants containing 
carbohydrates thus 
producing metabolic 
water (kangaroo rat) , 

+ c one e n tr a t ed i iri n e 
+ anhydrobiosis ( the 
process of tolerating | 
dehydration) 

— 1 

■ i 
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Homeostasis 


1. The mechanism which i-liimnnlr- vk»m« 

is referred as 

2, Detection of change and signaling for clfeetor 
response Ui control system is called as 


A solution whose solute concentration i 
concentrated solution is cu 


LC. 


Animals that actively regulate their internal <u.d 
salts concentration are called __ __ ■ 

Dilute urine is produced by 


a mm a is- 


EXCRETION 

# ’‘The elimination of wasteful metabolites, mainly of the nitrogenous nature is called 

excretion.* 

In Aminats 

Carbohydrates & lipids 4 CO^ & H;0 

(Metabolize to) 

Proteins & nucleoproteins *4 Nitrogenous waste (Toxins thus must be eliminated) 

( Metabolize to) 

In Plants 

* 0 3 is waste product of photosynthesis. 

• C0 2 and HjO are excretory products of respiration. 

* Organic and inorganic compounds which may be stored for various purposes and then 

removed when necessary. . . . A , . 

Excess * Ammonia, Urea, Uric Acid 



Low Quantity Crealin, Creatinine, Thmethyiamine Oxide 

Excess Quantity + Ammonia, Urea, Uric Acid 


Nitrogenous Bases 
(Purines & Pyrimidine) 



Low Quantity 


> Hypqxamhin, Xanthine, Allantoin 


40irA\t|sa.ij ($) 

tuoiejnSaiouisQ (P) ( £ ) uisuieipaw ipeqpcoj (£) uoipj^seq ( L j :sj,mstiy 
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fVf RUinN-D »’i 


Homeostasis 


Waste 


Structures ■ 

ticrcttou/ Sturaije 


For 


Mechanism luvohetl 


Stomata 

Vm-: ' 



■ ' •' • 


Eliminated m 


Iran^piMtKtr ° r ' l? ■- 

the turgor 




Stored in \ *icu* ‘ k e * 

concentration th j : lead' m ^nv.. 
formation m thcMT vac not c> 


\ecurri i!.i'c in i’ji e w h:jn .all 
autumn thus plants get rid J 
accumulated 1 or ih:> tci^ 

] ca*. c s are caleJ excreotopnore 

Production of black w <K>d m c 
center a> m cbom 


Excreted directly into soil, 

occasionally using them as a 
chemical weapons against oiher 
;ompeting plant s e g . con hero 

JV/fow colour of fallen leave* is not because of Joss of ehlorophy 11 thought, in -tc-ui : 

microscopic examination revealed that they aie filled with pigment cd compo aids i: ! ■ • 
material as heavy metals 


1 \C Kl H()\ IN \MM \I S 


Various excretory substances produced m animals are as follows: 

* Water removed in hyper osmotic environment, 

* Salts as an excretory product tn hypertonic environment, 

* Nitrogenous waste metabolites from catabolism of proteins. 

* In amino acid catabolism* de-lamination i.c removal of ammo croup < -Ntb) occurs or i: 
transfer takes place for storage or excretion purposes. 

* Elevated level of nitrogenous products, resulting from their defective excretion, result m f 
accumulation in brain causing encephalopathy characterized by convulsions, coma and c — i 
death. 


Excretory product 

Excretory Or^an 

Remarks 

CO, 

Lungs 

As gas in expired an 

Mineral salts, nitrogenous 
waste products mainly urea 

Kidney 

As constituent of urine 

Skin 

As constituent of sweat, though 
only in small amount. 

Excess water 

Kidney 

As main component of urine 

Skin 

As main component of sweat 

Lung 

As water vapours m eX&ued air . 

Bde Pigments (from Hb 
breakdown) 

Liver 

In feces* 
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Homeostasis 


N AH’RF- OF EXCRETORY PRODUCTS IN RK I ATI ON TO H ABITAT 


Ammonia being very toxic, must be kept at very I cm concentration inlect aehievctl b> 
dissolving it in large amount of water, which is possible m hypotonic environment eg- 
available to fresh water organisms. 

In limned water supply this is not possible, so other alternatives of ammonia are excreted 
urea which requires less water. Ammonia is converted to urea by Urea Cycle. 

Ureotely and uricotely are evolutionary adaptations of nitrogenous waste in the habitat oJ 
terrestrial animals. 


Habitat 

* 

Water 

supply 

Nitrogen 
ous waste 

Toxicity 

Amount of 
water/ lg N 
to be 

excreted. 

Related 
Terms For 
Animals 

Examples 

Aquatic 

Maximum 

Ammonia 

Most 

toxic 

5 00 nil lyN 

Ammonotehc 

Hydra, 
pi a na ria 

Terre s trial 

Moderate 

Urea 

Less 

toxic 

50m! IgN 
(1 10 that of 
ammonia) 

l ircotelic 

1 1 um an 

Terrestrial 

Minimum 

Uric acid 

Least 

toxic 

1 ml/ 1 gN 

Uncoiehe 

Reptiles. 

birds 


EXCRETION IN REPRESENT AT IV I . AM MM .S 


Animal 

Excretory 

Product 

Excretory 

Structure 

Mechanism 

Hydra 

Ammonia 

Not any 

specialized 

Excretion simply through diffusion 

Planaria 

Ammonia in 

form of dilute 
urine 

Ptotoncphridia 
(flame cells) 

Waste > blame ceil Tubular system ' 
Excretory duet > Ncphridioporc '■ Ouis'.de 

Earthworm 

Urea + small 
amount of 

ammonia 

Meianephridia 

Waste * Coclomic fluid ■ Nephrostomy 
Tubule > Nephridtopore ■ Outside 

Cockroach 

Uric acid 

Malpighian 

tubules 

Hemolympb in sinuses ■ WOsles 
Malpighian tubule - Rectum ■ t tuKide 


Excretion In Planarin 

* Protonephridium is a simple tubular excretory system of planar ia t a flaiw on i a v 

closed tubules without internal opening. 

• Flame cell is a cellular setup capped with the branches of prottmepln idmm I 01 
of cilia, which when beat, resemble a flickering dame jhus called llame cell I 
pushes the interstitial fluid into tubular system. 


tvaln 
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I \*nihmm \ 4rihninm , n .. ilMll 

• If CM ■ ““ " 1-1 


1 *h «0M* h« • 'twW'*n ,hnd,# [ in vockwnic rlmd ;iruf enveloped by 

\, r H u. 

u , (IS d* m.ui pm» $»«* wm«. 

’ *"£** 2 om the R,u... ' to. « liu-h arc expclM W trough 

resulting in fonmlKifl nl k tt d'Ci, irK nui1 

ttfpkndfapert 


Y Acrettun in i ocknwlic* * . , , 

* tf*//>*ijci 4 Ji wc the • ctory HfiicliifCf of in », consisting of s tided tubular 

structurcv cofa . itWy products imirogcnous WfcStCS) ftoiti bemohmph in the 

natttet 

* j d* Wlaafi’*/ »i if A /l/Hf/ JjMf fills i'\Cl t l' V ' u‘-% 

* # 

* ith the frees 

* Sain attJ nifn\-* ntnn i ft"vj i\tV. rpuhclut Imm;.; of ihusU tllluilCs, 

pees to the pul u here *: . ■* * .. wa'xt : ! x"xt reabsorbed. result i n u in 

excretion ui merogenoux uavtciunc acid) along the feces 


Wi RF [ ION l\ H! M \\s 


Mt taholk W \\U:\ 

W aste material produced js j result of s.tnous metabolic reactions m the body c g 

* *■ rc * kv»TTi melaM^m of amino fields. 

i ff ilmc * — trom muscle crcaUnc 

l nc acid fmm metabolism of nucleic acid 

Bilmjhin end product of Hemoglobin breakdown 


Metabolites —of various hormones 

SET" «••»•***■« W* •*. « pesucte. 


and loud 


Excretory Organs 

« M km «■ »o M site in sebum, b 

for protection against microbes. regulation, while salt excretion in set i is 


liver 

* Liwr is the chitf metaboik 


11 supports the excretory rolcTf^h °t 'i* 
produce ammonia, urea and uric ^‘from* ** detoxi1 &*W ..... 

from nitrogen containing 

shunted into the evcle to eene^'n!!' ”, 1Wo am ™>nia and one rn . 

one CO. molecules in v 


r~r. »«* ""i me «* n »"y ^=,1 „„ d 

™ M «*h. in vXZT"'*”*** cl, in|nninds. P " 


are as follows; 
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Function 




iilTnwi Malor Effects Art Hocviem#^ 

Synthesis 

■UTS, wasws «* NHj. urea, 

imc m id 

a f k idi: j . 

i WWW like ni M „, 

tibmiugcn, aJhuniin rtr 

hi.) blood ( : . 

osirioht ha 1 s 


LJU4U 

f inn] i fie . ;:j 


f.ips<ls t cholesterol, lipoproteins 

hug ul.ii' r i ! r . - j d 

energy and help v> 

j r i >_■ i j . ■ - r . i ■ , 

Storage 

1 ion H 

Oxygenation .c ... 

rjfhacmogfrd ... 

( ilyeogen 

— ■ ^ 

hneiv ■ J ■■ ;r, : .. 

< (inversion 

hxecss glucose in blood u> glycmvu - 

Np *m n glycogen 
glycogen to glucose 

Energy storage . : 

Detoxification 


Many harmful chemicals e.g, food 
additives, pesticides, druids er> 

Assisi kidnus i : t . ; - 


NHa +C0; 



Urinary System 

* arc not only one of the major excretory organs of humans : 
osm&reguiator. 

* Each kidney accounts for just I % of the body weight w hdc it tee ri\ , \ 
supplied with each cardiac out put. 

* Basic functional unit of a kidney is called nephron 

* Nephrons may be cortical or juxt room dull an\ 

* I hose nephrons that arc present along the border os cortex and mcd. ,i 
looping deep in inner medulla are call edjuxtamedullary nephrons 

* luxtamedullary nephrons play important role in pioouaion ot coiu.vnti.iU . 








MI'S www.topstudyworld.com 



TOP 


[fti ini' 



Chapter 15 


Wdttt. IjllllO*. •»«•* , lln "" t ’ 

sodium and ' M""' 
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tr-f iXd on 


-► , , r- r 


->■ .'-j’er 


^ vaster 


.vater 


§ 

i. 

m 
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STIUirniKAI. COMPONENTS OF NEPHRON M ITH THFIR FUNCTION 


Structure 


howitun^ ciLpsuk 
Glomerulus 


Peritubular net work 


Proximal convoluted part 


of I k-iik‘ 


DisUiJ convoluted part 


i ‘<iili-riinft tubules 


Vsisii rectu 


Function 


formation of Bowman's 11 It rare 
Hall ol capillaries receives blood from afferent arterioles i: Jii’:. 
lo efferent arterioles, Glomerular walls arc porous with shuhi!'. 
blood pressure. It is involved in pressure filtration 

Ihh ! n ■§■ m >.v_|. — C - . :!l_ « - . “ ' " ‘ - ~ ~ ’ 


N el work of capillaries around tubular part 


Reahsuiption of all useful constitu ents ofglomeruiar tilrrae. 

rtnctrtrrm 4^>i; nn . 1 . : i “ 


Aldostemn acting on its thick ioo^ 


Reabsorption of water 


Re absorption of wate r underaction of ADH 

( Vinr p nlT4 * ■ .-n ^-T ' _ 1 77“ “ 


Concentration of urine in case of mxtamedullr,^ nt . phjon 

Malntalinliig The Cogeentrathm Of Urine And Production Of Concentrated Urine 

* In restricted water supply , kidneys excrete raTca 1 ntR 

(which may result from 95.5% ° { ** ? ^ 

- R^ulatcd by counter current and hormonal mectanNm * * kldnC> 

* In excessive water supply, kidneys excrete dilute urine an a <w->H 

warn* 

rumnt Multiplier 

. The solute concentration gradually increases as we move tmm 

* h maintains a high solute concentration ;« n..u_ ' m coi tex to medulla. 
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Chapter 1 5 


Homeostasis 


* 1 litre i s - l pjadiiiil <^moik' ouilhnv i>j wiitfi JVtmi fill rule buck hi kidney as it moves 
dovunvaids m the descending loop it I 1 1 vnk\ since 1 1 js pcHncable lo water, but not lo sab 

* SsccnJnn! limb tlon % JioS allow uni I low el wafer from ilM 111 irate, Mislead actively Iran spO'i f 
Nil* into Kulnev mEcisLihnm to m&tm Us high concrnlrabon (ennholled by afboskronc I 

* ^ ounHa vutTcni niullipher plays the pivotal mle m prodnerion of hypertonic (cooeeniialol ) 
urine in mammals including humans 

Hormonal i mUrol 

* iidosunnie is secreted by adrenal cortex, regulates (]ic uptake of Na an the ascentlmg limb. 

* inti diuretic hormone (AI)H) is secreted from pnslei ior pituitary, actively transports watei 
from ft In ate in collecting Uilnilc back lo kidney 

KIDNEY PKOliLEMS AINU Cl 'ME 

KIDNEY STONES 

■ Slone lomiauon in kidney and urinary trad, results in obstruction to I low of unite, increases 
susccplibilit) to in I eel ion and thus eventually' to kidney failure. 

* Different t> pcs of kidney stones are as follows: 


TYPE OF STONE 

%AGE 

CAUSE 1 

Calcium oxalate 

70% 

Hyperoxaluria (higher blood level of oxalaics nxahros 

_ 


present in green vegetables A tomatoes) 

Calcium phosphate 

15% 

1 lypcrealeemia 

Uric acid 

r*-% 

1 0% 

Increased Uric acid level 


* Lithotripsy is applied for smaller stones, 

* Extracorporeal shock wave lithotripsy is the one opted for kidney stones. I'his i> , ]limmKI | 
invasive surgery, in which kidney, pelvic or ureteric stones are broken down In bombard n« 
ultrasounds or X- rays on them without giving any cut, 

* Smaller stone pieces arc flushed through ureter and then through urethra out of ib.e bob\ 

* Kidney surgery is done for larger stones which can't he broken by Hlhoti ipsv uv ;... v 
Direct surgical exposure and removal of stone is done, 

RENAL failure 

* Failure of all the kidney functions i.e., excretory, osmoregulatory . hormonal 
erythropoietin— helps in RBC formation) and metabolic function is called ren.d 

* Nephrons are destroyed particularly at glomerular part, leading to accumulation ■ 
waste materials, bone weakening and anemia, 

t are 

I 1 is ciihcr dialysis or kidney transplantation. 

* The process of artificially removing urea is called dialysis, 

* Die waste material, e.g, urea from the blood, either by pass kidneys through .m , 
kidney (dialysis machine) or filtering il within the abdomen, 

* Dialysis is of two types i e peritoneal dialysis and hemodialysis. 

* Peritoneal dialysis uses the peritoneum (inner lining of abdomen) to filter (he Moo* ■ 

1 n - K . * -MAT j 1 i ^ f 1 3 (l 


Ln peritoneal blood vessels, 
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it v S 

.«* 

blood air ftHcroj pci 

which ts rctmiwd 


hi eh ct>Tk'cn!i;it!.‘- 
m W asic mi^*v ■ — * ■"- ‘ | , 

. , 1V v^nusmm! >nU . 

u>tlic|HTiumcat ^ vt 


W I Licit l 9 * i V »■ ■* rt r ’ * ** 

. Menwhalys* nwns c tkB1M rf, a machine which contains a dial} . 

. vv^ic nuicnal in Wood wc filww* by passing 

* w ** < ** l<l<l ! . ,,j K a thin membrane HI 1 Hon* m^uic the r.icibi.cv n 

ftJlZS — <*■ *■» * «* •» 7 - 

. Most]) , . -Jl failure, called uremia or et “S* dtseast 

• Only a malt bed kidney eon he transplanted in an individual. 





(% 


Jll“ L 1 'Mx.I.Jl'CL’J as e\ereU>phoiv 
and aic L‘\okiliiin;jn aJ.ipkitu>ti%>1 

nous waste in Elk* lulnt.it of (citlMi i;i I .ininu^ 
are the L'xu'ctm > orpins ol'earlh worm 

is the chief uicl'ihoEic or k. us tsflhc bwh 

is seetelcd h\ adrenal cortex, iviiiiliites rlv 
siptiike 1 1 ( \;i m the ascend i ml* limb 

The process oTailitkialK tviiiovuiL- oro.i i , .. alk-J 


mi:itMOKi,GH vrm\ 

"*■** " ™*“*i *m « * * 


THKRMOKKOn .ATKIN |\ P1 VN , S 


Harmful Effects 


TO HIGH TEMPERATURE 


4. m* 

W 1 I,' 


Excessive heal stress. 

:i:;rr or cnzymes *<» ^ 


io 


Adapt a j in in s 


TO LOW TEMPERATURE 


* Evaporative cooling 

* *"*?*, or hcf slim l 

cms.lembraces m/ynu-s .mi! ulli' i I 

del in 1 1, 1 1 nil. ■! 1 J 








:s.i ,> \\SH\ 


■\ 
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Chapter 15 


^ ^ ^ r ^ t cl 1 1 \ ot cell membrane 
resulting from locking of membrane 
lipids in crystalline form effecting the 
transport of solutes. 

Effect on structure of membrane proteins 
tee crystal fonnaiion m protoplasm at 
freezing temperature resulitnn in 
membrane and organelles perforation and 
even death. 


Homeostasis 


Increasing proportion o! unsa titrated tatty 
acids thus preventing crystal formation. 
This a time requiring adaptation. 


t. fiangcs m solute composition o! the cells 
causing eyiosol to supercool without see 
formation, although ice crystal may ibim 
at cell w‘a\\{ not so hazardous.) 


THERMORFX;i 1 A I O\ IN \MMAl N 


Temperature of an animal 

Depends upon 

Rate of change of body heat 

Rate of change of body heat 

1 )cpends upon 

* Rate of met a 3hi[ ic heat 
production 

* Rale of external heal gain 

* Rate til" heat loss 

External heat gain 

Via 

• Inti a -red tN thermal radiation. 

• Direct A reflected sunlight 

1 leal loss 

Via 

■ Radiation 
• hvaporalton 


TK N 1 P E RATI R E C ALSS I lit A 1 ION OF ANIMALS 


CLASS 

DEFINITION 

EXAMPLES 

CLASSIFICATION BASED ON HI.AT RECITATION 

Poikilotherm 

Animals whose body temperature lends la 

fluctuate with environment. 

r 

Invertebrates, 
amphibians A rep 

Homcotherms 

The animals which maintain their hotly 
temperature, despile ot external changes. 

Birds A mammals. 

Exceptions 

Some animals that do not lit in this dehmtion 

, Deep sea fishes, 

numerous buds A 

mammals 

CLASI 

SSI FI CATION BASED ON SOI Kt L OF UFA 1 

rHOIM'C'MON 1 

Endotherms 

Animals that generate their own body heal 
through heat production, as a by- product during 

metabolism. — — — 

Birds, mammals, some 

Eisbes A ii > mg iri-sc,- >. 

Eetotherms 

Animals that produce metaholic heat, which gel 
quickly exchanged with the environment, hut 
V'” 4 ' ii,*nt from the surroundings. 

Most lnveriebia.u*' 
amphibians A ■ v t e> 

Reterotherins 

Those animals that arc capable oi varying 
deerees of endothermic heal production hut 
generally do not regulate their body temperature 

with in a narrow range — 

Bats A butttnftipi ■ rd 

www tnn^h i rl vwnrlrl nr 
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REGULAXJS^ 


\ PA STATIONS IN^vNIMALS 


Change of habitat where 
heat exchange is minimal 
c.e. ground squirrels to 
burrow in mid da}- heat 
and lizards bask in sun to 
gain beat. 

Adjusting pastille, i- hi'S 
changing the amount of 
cm- nice area available. 


Regulation ot mvu 

to skin ( mC - * n ^ 
dec. in cold season) 

Activation ot J 
causing plumage fh 
Activation of sweat 
for evaporative coo 


Sub derail iatty layei 
insulation. 

Pelage 

Sweat glands 

bung modification toi 

panting. 


Homeostasis 


behavioral 


STRLt'Tl'RAL 


irrill ■ lT | r -->.'-','MA'SIHUMANS) 


V- 

r 


r 

> 

V 

* 


between a narrow range ot 36 -3S C ■ 

Because of endothermy in birds and mammals 
High metabolic rate is maintained. 

Round the dock availability of energy. 

Greater ability of adaptation 

Assisted in a wider diversity and distribution. 

Production of heat through increased muscle contraction and shivering is called shivering 

thermogenesis , 

Generation of heat through mechanisms other than shivering for example via thyroid 
hormones which increases the metabolic rale of body is called non- shivering thwtnugene*^ 
Brown fat ^ present in some mammals, is specialized in rapid heat production. 


Adaptations In Cold Temperature 

* Mammalian skin has been adapted as the organ of thermoregulation, via vasoconstrictive 
responses for example in cold environment to conserve maximum energy and vasodilatation^; 
response in hot conditions to facilitate greater heat loss. 

* Because of this peripheral vasoconstriction, the skin of extremities like hands and feet are 
quite cooler than our trunk in a cool day, which contains most of the vital organs. 

■ Rising of fur m most of the land mammals, can trap the thicker layer of still air w hich act as a 
good insulator. 


* 

* 


A thick layer of fat 'beneath the skin, e.g., in humans acts a good insulating material. 

Marine ~ah like whales and seals inhabit much cooler habitat because of a thick lay* 
of insulating tat called blubber just under (he skin 


Adaptations In Warm Temperature 

* "“"A *T? T" W0<Xl W ? 1S in ,,Kir ofs«« to dispose dff excess h«* 

* Terrestml mmnmah use evaporative cooling and sweat gland ac tivitv 

. Pauli, ,g is evaporative .cooling through the respiratory trac l as in dogs 
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Bats use saliva and their urine for evaporative cooling. 



Homeostasis 


THERMOSTATIC FUNCTON AND FEETlRAf k CONTROL 

Homeostatic thermostat is present in the hypothalamus, which responds to change in temperature 
both above and below the set point of 37 C1 C. 



TJiermnili# in 
hiyfyothilaniiui 
acUYBtK coaling 
nwhanisinj 


fwt 

STIMULUS: IrtCrtiM-d 
body limptiMun (*.g 
whan aMrci&ing or m 
hol turround wig*} 



Skin blood y*«&*|£ diitlt: 
C h pil lar»E I ill with warm 
bl«d; boil f#dipl*a from 
(■kin *urf*oa 

4-j 


'#2f 


Sw**l glindi 
acliviled, i.ncrflnqmg. 
e-voporOMvfr -cooling 


High 


Body t*mp*f*turt 
inert***#; 
Th«rmoat*l 
off warming 

rW4Ch*ni*mi 



KOUEOBTAtlt; 

Body stmp*rt(gri 


Low 



Shin blood Yaascia conalnCl, 
tfieoning blood from tkin 10 
d*4par (tin use nod rg^uclng 
hflfll Ids* Irom ifcn*i turl#CC 



Sfcik-tal my let# a 
nclivAltd: thiv#jmg 
g#n#f#1#a mors heal 





Hotly tomporniure 
d-o-crisnfic: 

fhc rmo&tftt flhul 

off cob!>ng 

mtchimirvi* 


:I 



or B#gin IwlW 

STIMULUS- Dncmatod 

body Itmper^iuri 

(s.gr. due id cold 
4Urround.ingi| 


ThormoilW 
m hypolhalamv* 

rr>*chini*ms 



TEMPERATURE IN FEVER (FYKEXi(a) 

* Chemicals produced by pathogens like bacteria, viruses and by cells like feukoevie- • n 

displace the set point of thermostat in hypothalamus, above 37 l ' C ' lead in : u • uaei . i - ■ i 

temperature are called pyrogens ♦ 

• This high temperature helps in stimulating the protective mechanism against h, p uhoven , 


1. Animats that generate i lie ir vua n I n 

through heat production as u I \ ■ . . > . 

metabolism are called 

2. Production of heal thr-nt 
contract] on and shiv 

3 . is evap. nil; ve ; i n . 

respiratory tract a- i 

4. Temperature in ic . ( | . , 

5. High temperature in p-l.ini L 
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Homeostasis 



CEE 



SE 



„ frr.ti^r'ilLv between ofganisrn and its environment of 
flic luccluiuhm of rcgiikilion, guicr-wy 

hoIuM and the gain and die loss of water is called 
fa) Homeostasis 

v . fd) Thermoregulation 

(e) Osmoregpaltton ; „ . 

Which of the following statement about Homeostasis is in cor ret 

(a) t here is a definite control system that regulates the homeostatic acm l tie, 

Q>) Homeostatic mechanisms keep the internal environment fixed despite of wide 

changes in external environment 

(c) Because of this the fluctuations of internal environment are of extremely nam 
range as compared to that of external environment 

(d) All are correct 

In a hot summer after noon, if your body’s Homeostatic machinery keep your 
internal temperature quite lower than that of external than this is an example of 
(a) Positive teed back (b) Negative feed back 

(c) Feed back (d) Osmoregulation 

In osmosis water molecules move from area of f o through 

seinipermeable membrane 

(a) Higher solute concentration to lower solute concentration 

(b) Lower solute concentration to higher solute concentration 

(c) Lower solvent concentration to higher solvent concentration 

(d) all of these 

Which of the following represents osmoregulatory steps taken by hydropln tes? 

(a) Increases transpiration by increasing the surface area of the leave 

(b) Small and thick leaves to decrease the surface area proportional to the volume ol i:w 
leave. 

(c) Stomata Closing in sufficient supply, and opening in restricted supply of water . 

(a) None of these 

Thick, waxy & leathery cuticle around leaves is present in 

(b) Mesophytes 


(d) Halophytes 

(b) Mesophytes 
(d) Halophytes 


(a) Hydrophytes 
(c) Xerophytes 
Rose is an example of 

(a) Hydrophytes 
(c) Xeraphytes 

Most of the marine invertebrates are 

(a) Osmoconformers 

(b) Osmoregulators 

(c) Both depend upon the concentration of 

(d) None of these 

Which of the following fish drink l 

concentrated urine resulting in maxinmm'ak “ ° f " B water an<1 ^ 

(a) Hagfish excretion and minimal water Ins*- 

(c) Bony fishes (*>) Fresh water nsheJ^ vww -t°P s t uc lyworld.com 

(d) None of these 


sea water 
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Mi*rint Fish kttp #. - , r . ,r r j ' r ■ 

surrounding salty water by rrt&u u % 

fa) Excessive urea w; xh /, • . 

body shrinkage ,r. : jy:ryy — . ~.r - v; * 

(b) 1 rimelhyl alar.:: ■; 
fc) Ammoma 

( d) r fri mcth via mi n e ox : c e 

XV hie h of fiie following, marine f 1 : h * n~ : '. 

water ancestors? 

fa) Hagfish f ' - 

(c) Star Fish : £. \ 

Which of the following fishes e^.cr T e i^rir : - e: 

(a) Bony Marine fishes 7~t. r . _ 

(c) Both depending upon the i.rt . i;r . ■ : 

Terrestrial animals like- kangaroo rnr ~ 

(a) They don’t require water - :r.e; — 

ib) They can retain ex css sr- ; v. ate: :r. - . . : ■ - . 

They feedon carbohydrate nch seeds 
fdj They are anhydrobtot'c -; lr * 

The characteristic which enable anir:;T> : ■ ... 

(a) OsnKKonformattofi : ~ '---- 

(c) Anhydrobiosis 

Which excretory product in prodiKud 

(a)C0 2 - 1 

UlO: 

In plants which of the following * i ^ , 
photosynthesis and respiration 

(a) CO: 

(c)° : 

Which of the following structure in pl.tr* A b 

(a) Stem r & 

(c I Flowers 

Which of the follow ing statement about ^ t - - 

(a) Stored excretory product m \ . . . ■ > 
formation. 

(b) Accumulate waste in leaves, v» - a 

(c) Production of black wood in 'be ce uc 

(d) Excrete some of the w aste * 

chemical weapon against other competing '?• 

In animals excess of nitrogen b c\ci eccd pi u^a 
(a) Creatinine 
(c) Pyrimidine 

Purine and pyrimidine uitabnlbm mulls in P*™iu 
(a) Treat inane 
(c) Xanthine 

W hich uf the following is mosl toxic.’ 

(a) Ammons. i 
(c) Uric acid 
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Chapter!?. form «r 

=^^ 5****" (b) Urea , 

(a) Ammonia. fd» Tri methyl am t n l 

(c) Unc acid „, rete i g N of trea ts 

Amount gf 'Water required to excrete ig (b) 50 m! 

(а) 1ml (d) 1 50 ml . 

(б) 100 m! , e D ttrOgen<uis waste mainly as urn acid. 

Which of the following aninul pjanaria. 

(a) Hydra (d) Birds, 

Hy total „ specif ,«"•'>»' •>««" to “ sc 

(a) It does not produce waste material 

(b) Due to absence ol mesoderm 

(c) The whole body cells are in contact with water 

(d) It has pseudocoelom. . 

(c) Flame cell <d) Anus 

The nephridia of earthworm open into the coelom by 
(a) Ncphrostome 0 3 ) Nephridiopot e 

(c) Flame cell (d) Anus 

Which of the following openings have cilia? 

(a) Ncphrostome 
(c) Both of these 

The distal blind end of the malpighian tubules bathes freely in 
(a) Digestive tract (b) Intestines 

(c) Haemococl (d) Coelom 

The main nitrogenous waste formed in the body of earthworm is/aru 


(b) Nephridiopore 
(d) None of these 


(a) Ammonia 
(c) Uric acid 

Protonephridia arc present in 
(a) Round worms 
(c) Tape worms 

Ncphrostome in earthworm opens in 
(a) External space 
(c) In gut 


(b) Urea 

(d) Trimethylamine oxide 

(b) FI ate worm 
(d) Segmented w.6fms 

(b) Internal Body cavity 
(d) In Bladder 


U) h proto25hridimf n ^ e^rctory structure is associated with gilt of the organism 
(e) Malpighian tubules ^ Metanephridinm 

Malphighian tubub* absorb waste materials .<« 

(c) Gut ( b ) Lymph 

Which of the following h a setmen t a ii v * (d l Hem o]ymph 

(a) Protonephridium ® 3 * arranged excretory system? 

(c) Malpighian tubules W Metanephridium 

Eu (hen cycle „ arnmoni* J W Nephrons 

molecule of urea. 

(a) I 
(c)3 


ammonia molecules combine^ i CO. m o,ec ,1c ,o frr* 


(b)2 

(d) 4 
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Homeostasis 


bv liver. 

j ■ 

(b) Fructose 
(d) Glycogen 


Excessive lactic acid is converted into 

(a) Glucose 
(c) Sucrose 

Each human kidney receives % of total cardiac out put 

(a) 10 % (b) 20 % 

(c) 30 % (d) 40% 

Which of the following nephrons play important role in production of concentrated 
urine? 

(a) Cortical (b) Medullary 

(c) Juxtramedullary (d) None of these 

Which of the vascular channels arc related to Juxtramedullary nephrons only? 

(a) Afferent and efferent arterioles (b) Peritubiialr capillaries 

(c) Vasa nervosa (d) Ya_sa recta 

Which of the following nitrate contains excessive amount of amino adds, glucose, 
and salts? 

(a) Glomerular filtrate 

(b) Filtrate passing through ascending limb 

(c) Filtrate passing through distal convoluted tubule 

(d) Filtrate passing through collecting tubules 

Which of the following constituent is/are maximum in the filtrate that leaves 
proximal convoluted tubules 

(a) Glucose (b) Amino acids 

(c) Nitrogenous waste (d) All of these 

Mammalian kidney, under restricted water supply can conserve water by over 

% reabsorption of glomerular filtrate 

(a) 80.5% (b) 90 5 % 

(c) 95.5% ( d > 99 5% 

On which of the following site the posterior pituitary hormone acts predominantly 

(a) Proximal convoluted tubule U>) Descending limb of loop of I Ionic 

(c) Ascending limb of loop of Henle (d) Collecting tubules 

Which of the following kidney stones are most common? 

(a) Calcium oxalate ( b ) Calcium phosphate 

(c) Uric acid (d) AH ofthese 

A stone measuring 0,4 cm, blocking the outlet of renal pelvis resulting in mild to 
moderate tract obstruction. Which of the following technique will be opted to 

remove this stone 

(a) Kidney surgery 

(b) Burring a hole and removing the stone manually (nephrolithotomy) 

(c) Extracorporeal Shock wave lithotripsy 

(d) None of these . . . . , . 

Which of the following mechanism explains development of anemia in Keual 

failure? mjrrnw : s acc0 nipanied with renal failure. 

b) Destruction of RBC results from accumulated urea in the blood, 
w Destruction ui it rrsoonsible for anemia 

(c) Chronic! ty o t e 1 synthesis, due to lack of chemical stimuhtiot 

(d) Failure of proper RBC synm^sus, u 
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following trcafimTii will lit 


Homeostasis 


. jidmmisifwJ J" irsr '■ 


1 1 1 j! I 'r- I 1 1 0hc ;i J J > I ■ : ' 
M y I Icrnoclfuly' 1 


Which of the 


renal foil u re patient * 

(a) Renal transplant 

<*> «*■*• ofttmperalure in coU ' imi ^ . fcwinlior. 

ssisrss :«*,*»*.«* • 

micll P i”S"r.c-Sr«d by plumy .1 o*r «... » pr««»l lipl.l 

formation in cell membrane? 

(a) Change in membrane protein composition. 

(b) Change in the solute composition of the cell membrane which pi-.— 

crystal libation - 

(e) Increase in proportion ol un saturated la tty acids. 

(d) Development of hea l shock proteins. 

Animals that produce metabolic heat at low level and also absorb heat from [It 
surroundings arc called 

(a) Endotherms fb) Ectoiherms 

(c) Heterotherms (d) Borneo therms 

Fishes, most of the invertebrates and amphibians are examples of a;ii 

(a) Endothcrms (b) Ectatherms 

(G) Hetefotherms (d) Homeotherms 

Rats & humming birds belong to 

(a) Endothcrms (h) Eetothemts 

(c) Heterotherms (d) Homeotherms 

>ormal hml >' temperature in mammals like human f>ein«s is 
(a) 26 * 28 C ^ 

g«- “° c . m)«: 5 V4 

Brown fat present In certain mammals is specialized i„ 

,ti) I roviding insulation in cold etui r on men L jv- 

... onmcni, (b) Providing insulation ir. bo' „ 


(d) Controlling heat prodtie' : 


fc) Rapid heat production 

a ;)f in 

fa) Fresh water mammals, n 

(c) Marine immntals. l " lerr ® tnal mammals. 

Pantiug is a representative of which tneeliattism *** m *' s - 

(a) Pigmentation ' 

fc) Eviipora tiv c cooling. Respiration. 

Thermostat of human bndv is present td ' Epretion. 

(a) Fore brain. 

(c) Th a la mu». f 1>) Hind B ra i n . 

Production of pyrouens k ■* . ^ %p£SfhaIamus- 

fa) Protective ‘ — P»«iiomcno« 

(e) ( instructive Destructive 

Nanie the type of adaptation from the r„n ^ A 8* re!i »ve 
thermogenesis ,1,c that is responsible for shi 

(a) Sir uctural 

(c) Behavioral, t^) I *liys iolojgfca] 

(d) None of these 
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Support & Mover* 


Chapter 1 6 t w r locomotion, animal* *fo 

^ — „i mis and animals t. 

HV.rrnf-L' be l ween pl J,,IS 

I he mam ililluruict 
movement while plants i 

... pnnpTl N PI AMS 

— "7 , nhni tthieli III adtlili'rt' ul " 1 a-, s 

• * ‘■‘--SZSK2 P 


v 1 n 


' • “f. 


Mem is inc . * i M( 

between root and 

. Cells fbr support in stL-rn responsibk ar . 

^ Collenchyma cells 
^ Sclcrenchyma cells 

r Living cells of 


In cortex. 

Heavily lignifictl ceil . in xylcm 
I:pi dermis. cortex and piih 


* 


rxSwU* i-a* ***** *> »" •* *»■ ■" ^ " “" w **> 

* UvMg '.■Clls of cpitfcimis. MM Bid pitb trite in « titer by osmosis, which keep them op; 
and fl&jteSfltto bending. 

Generation of turgor pressure results from high osmotic pressure at the ce.il sacuo.c. 
Tmwpitist is membrane bounding vacuole. It contains active Iran sport system consist® 
pumps, which maintain still high ionic concentration inside vacuole despite of T. e 
extraccl lu I ar eon centration . 

Sclcrtnchyma Cells 

* These are heavily hgmiied non- living cells in xylem tissue of plants. 

* E hey play important role in providing support to adult plants. 

* Fhev consist of thick secondary cell wall impregnated with an iniiruamc subsianee c... -- 

■ ■ ► * ■*' tr* 

ilgltw, 

Sclerenchyma Cells play important rote in providing support to adult plants l he\ J'- ■' 

mtpomm role m providing support to baby, young herbaceous parts of the plants ‘ 

* 1 here are three types of sclerenchyma cells 

' (tnCktUS) 8re ,0ns W cyl,ndrica1 ’ ***** ^ solid bundles m xy lent or ,> I’ ■ •' 

> SSfhrachSare “o'nductmg ^ f* 

“ ‘ P es 1 'V^m, thus arc long tubular v, nh. ie: “ '■ 

Collenchyma Cells 

They are supportive cells present j n corlex 

They are grouped m stands or cyhndcs 

I hey play important role in nmviui,. 

They lack secondary wall but contain prmoph’i’ ^ y " mv i 

W ‘ lh ,he E™?h of stems ,n,t k , 1Vcs 


K 


FEATURE 


NiiCLiic ofcdls 
Secondary coH wall 


. Jhjckdue lo I,.,,.,.. 


Livina 

Absent 


COLLENCHYM 
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SIGNIFICA NCE OF SECONDARY GKOWT I I 

An increase in plant, girlh due to activity ol vascular cambium is called wtwtdtn y^novth 
It is most evident in woody perennial plants like trees, shrubs and vine, 

Division of two types ol cells results in secondary growth. 

Vascular Cambium 

(First appearing as actively dividing cells between primary xykin and primary pliloi l!, J 



Secondary Xylem Secoiutarv IMtloem 

* 

Next to inner surface o! vascular cambium. Appearing outer in vascular ■ Jimlnum 
Causes most of the increase in stem thickness. 

Only the outer most or the youngest tissue 
C onducts water and dissolved substances. 

Annular rings are the layers of secondary xylem resulting from continuous nen\ aly of 
vascular cambium, indicating the age ol the tree at the time it was cut, i )nly one ring is added 
in each year, 

Sapwood is the active portion of the wood that conducts water and dissolved substances li js 
present outside the heart wood. 

Heart wood is inactive non- conducting portion of wood is called heai i wood It ts usually 

present in the centre. 

Variety of substances may get accumulated in heart wood ol number or tiees like red eed,ir 
and conifers, for example resins, oils, gum and tannins. I hese provide resistance in k . ,i\ :ial 

protection from an insect attack. 

Callus is a newly formed wood tissue, paranehymalous m nature, formed on 03 ovet the 
(damaged surface of stem or a root II also unites the branches during budding "i 

grafting. 






Growth 
ring 

ViMiilnr 
t*Y 

s#ctwi<#ify l 

ary r*m Mp^ood 


»«r* 


VaMuhK 

atewdanr pfikrtih 
UV«<* t* pumirn 
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. V1 , ( , r , spontaneous due to intern* c*J** - *r«* P^w muVmt , u 

Autonomic at ^ A 

m- due to external causes. ^ turgor & growth. 

Autonomic movements ^ ** Mm ^ ]h or organism i.C. locomotion due 

Tactic Movem enf' ■ ll1, n1,t 

VV^Tlr^ntent » toward stimulus, called potto*, and away Iron, stimulus. a 
negative. , . 

I'actie movement m response to light is called phototactn movement e.g. mmemern 
chloroplast due to cyclosis- 

Xazuc movement in response k» chemical* is calk'd chemmuih' mtn^mnt ^ n user r 
sperm of liverworts, mosses, ferns towards arc he loti i a. 

Steep movements (e.u bean plants* and rapid movement of tea: lei ■> u' u mimosa) is examj ? 
of turgor movements 

En ept nasty, growth on upper side is more as compared Mi Imvei side 
In hyponasiy, growth on lower side is more as compared to upper side 
Zigzag movement of stem due to alternate growth pattern on opj-n-ile M.k 

nutation . 

* Different types of tropic mtn'mtmrs are phptotropism (lighu. (hi rnou'nf i tn 
chemotropisni t e h l- iti t e lj t s ) b hydrotropism (water) and gcobopisn (eiauv. i 

* \astic movements are non- direct tonal movements. 

* 1 here are two types or luslic movements i.e, jiyetinasly and huptmiasiy. 

£C2> afC dUe “ lUr80r and growlh chan £ es - It may be of rn„ ty, , C s , <■ pi: Jv 

* Ihpumastie movements are in response to contact. 

K OI.F Or GltO W IJJ si its ', A\< [..s IN tT.vvr MOV I 

Plant movements are controlled by hormones e.g. 

Auxins 

; zi 'Trr m 

* unequal distribution of auxin in \ l 

enlargement, caustng a bend in in a S "™P produce uhcqttul cell 

photo, rop lsm . Wgan lowa fds the source of light. Thls „ M , 

* Cells ot upper surface donate if rh r 

Sanm! -'If' ^ ** «'*«* ** W S', f WnW!,r<k - ^ng posH.ve geotropi " 

. St S ! #*¥*> clon « a ‘ c un ‘l the stem curves u^nfd. le «• 

BpmJbty IS controlled by auxins 

Abstisins and Giblwrcllins 

* Control tiastic movements 

* i"‘«-yd WttwA 

c'bns arc growth stimulators. 
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L is the bfl'.Hu supportive ‘.inn fife of n 

plant* also Sets Is a supply line betwtset 
aerial parts of ihr plant 

2, is membrane bounding vacuole 

3, is the active portion of the wood ihal 

conducts water and dissolved subslancci 

4, movements are movements of an entire 
cells or organism. 

5 , 2S gza g mo vc m c n i r > f s le m d u c I u a 1 1 cm a t e 
growth pattern on opposite sides is called 


SUPPORT AND MOVEMENT IN ANIMALS 


Skeleton (forming bones and joints), along with muscles are responsible for support ar.d 

locomotion in animals: 

ANIMAL SKELETON 


• Skeleton is a tough and rigid framework, providing protection, shape, and supper: :o the h, 

organ, 

• It is composed of organic or inorganic substances or both, 

Functions Of Skeletal System 

• Support and shape to the body, 

• Attachment to muscles and movement. 

• Protection to vital organs like brain, lungs, heart and spinal cord. 

• Mineral homeostasis through storing and releasing minerals like Ca : . iV . \.= \ 

• Presence of bone marrow, in which blood cells are synthesized 

There are three types of skeleton in animals: 


Hydrostatic Skeleton 

• A fluid filled gastro vascular cavity or coelom* preset in those anmu s 

It provides auppofl tind resistance lo i he conti at uon i> i tiiuvies, ™ !ue ^ es,- ■» 

Example* 

Present in soft body invertebrates like cuindan&ns and aiinends 

* A veti anemone cIomm its mouth and constricts its muscles tilwts 'u ,i , 
Ifound the body, reaulimg te generation of pressure in mm u 
maintenance ul unnghl stature 




■V * c 


. s 


uoiimiiN It) W < ■' > uiaiy , i 
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UT* . - - r” 


.Vr 

LogpldBd oxisck 

iksrizr-.r shcrc 


- W ^ forms its hydrostatic skeleton 

Elongate tile compartment. 

Shorten the compartment. 

move the eanhworm). 


Eio^ keletou 

* ■_ hard : c‘ enr-g prefer-: cci :r.e c =*s- 
providing 5. surface for - us:.? arachinem. 

* I: is men zad non- bv.ng 

* I: seer? -3d by ectoderm. 

* It :s cor!^>3sed of v - o --v ers 



body* supporting and proiccJug it* £tnc 


Examples 

Shelh of MoUtwcans 


It is composed of uist one or two pieces. 

Shells of marine snails are hard because of CaCO, while that of land snails are hgn-.er as the> 


iadthaidinmerals. 

* They grow with "he animal with growth rings evident on the shell * 

* MoUuscaos also have hydrostatic skeleton in their sott parts. 

Exmkdettm of Arthropods 

ft is ihe most conrpiex ore. 

* The epi cuticle is the outer most layers. It is made up o! waxy lipoprotein. 

* The bulb of exoskele-on :s called procutick* It is composed of chi tin, polysaccharide and 

several kinds of proreins. 


Adaptations in Exoskdeton 

* In vagi rations of exoskeleton form firm ridges and bars for muscle attachment, 

• Formation of joints, which enhance the movement, since exoskeleton is thin, soft ur.d ' - 

at joints. 

* Presence of sensory receptors in exoskeleton called sens ill a. 

• Modifications in it permit gaseous exchange. 

Advantages 

It protects the arthropods from rough environment and their enemies. 

Disadvantages 

It inhibits the growth of the animal. 


Moulting or Ecdysis 

. Replacement of exist ing exoskeleton with , new and a bigger skeleton is called ech 
process enables arthropods to grow and enlarge their size 

. This process is controlled by neural & hormonal leedysone) interacts 

Endoskeleton 

* Such a skeletal system which is present inti a** r k» k j 

called exoskeleton. P ** bod >' COvcred *>y muscles and sktn ., 

• ft is made of two types of tissues i e. bones and cartilages. 
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* Both are rigid connective ti^n P 

mafnx c LOlll5l stJng of living cells embedded in the collagenous 

Bones 

* It is the most rigid connective tissue 

* It consists of three types of cells. 

r 2 S * e0b ! aS ! Bone forming cells, 

f ^ ste0Llasl Bone dissolving cells. 

* 0steoc - vtes Mature bone cells. 

* Each bone consists o f an outer compact bone and an i nner spongy one. 

muscles ? ^ * 6 ° Uler ^ enser an< ^ a stronger portion, which provides an attachment to 

Spongy bone is the innei light and the porous bone, rich in blood vessels, in the cavity f bone 
marrow} of which blood cells are synthesized. 


Cartilage 

* It is a softer avascular form of connective tissue. 

* It covers the end or the bones at the joints, and forms the flexible parts like nose and ears. 

* Chondrocyte:? are the living cells of cartilage, which secrete flexible, clastic, non- I i vine 
matrix consisting of collagen. 

* There are three main types of cartilage: 

* Hyaline cartilage is found at the movable joints, and is the most abundant. 

* Fibrocartilage has collagenous matrix, and forms structures like external pinna of ears and 
epiglottis, 

* In Elastic cartilage clastic fibers are prominent in the matrix. They are least abundant in iheir 
distribution, eg,, form Auditory (Eustachian) tube. 



EXOSKELETON 

ENDOSKELETON 

Origin 

! Secreted by ectodermal cells. 

It arises from mesoderm. 

Nature 

Non-Living 

Living 



Location 

It is present external to skin & 
muscles 

U is present internal to skin & Muscles. 1 

Comments 

It restricts movement & growth 

It does not restrict body movement ns 
joints ai c present. Moreover it grovv s 
along with body 


HUM AN SKELETON 


MAJOR PA It I SI ! BPAItTiS 


BONES 




Skull 








Axial Skeleton 


Cranium (?) 


Face ( 1 4) 


Paired (2): Parietal & Temporal 

Unpaired (4): Frontal Oeeipiial, Sphenoid. 

Et hmoid. 


Puired («): Maxilla. Zygomatic. Na vi), | lkl 

Palatine, Inferior Concha. 

Unpaired (2): Mandthk\ Vomer 


J 


KIPS Entry Tost Series 

www.topstudyworld.com 


Chapter 




Support tMWMKttj 


\ crtcbral 
i ol jmn 
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Pelvic 


Rib ea^e and 

viemum 


f s ertebw- **«Bg 

: ; vertebrae . — 

< 


* In v 


* c 1 1. . I " I 




i » 1 > i ' *■ - ‘ 


1 2 pa ^ ot '-b' 


%> %e?teN'v i r1, v M 

4 n >ro %' b yjM* r 

_ itMtfftHtMMllIt • ■ — ‘ 

■ 

. !>•••. * "‘' 

| JtrtMh ihnMhjh O'-' •' «■ V«bU' 

floating nb* i * 


til i * * ^ * 

. 1 1 I ♦ » * 1 1 M < 

< A * r-ci" <■ 


* . _, *. i **•> ■ \.t\ ,!.»>♦ i •*!' t 1,1 



ctcftiumi 

Vrin ntlU id ir \V* 1* i - n 

Pectoral Girdle 

* '* K| * v 1 ■ * 

itefMi id 

Fort limb 

} himvrw \ • >. J • t v . "I" 1 

•ik t.n -vivil ' \ i t'Hnl 

Pelvic Girdle 

2 Cl' V til O' Nlri s i mb s ‘ M m U 

publ s 

Hind limb 

1 feniui . a rib 1 1 a » Mi» • * " ,M> ’ * 1 u 

\ 4 phalange* 


* Pcciura! girdle attache* upper mb with i!v leitib V - ^ 

* Pelvic girdle .HUehcs lower Umb wn’i ilv ioiii- 1 ' 1 d ith mi 



IOl\ IS 


• When, two or more bones or caitilagc^ ci^nHr m i w iiTif iv b m nit «• v * 

is formed 

• They hold the skeleton together and illow mobthl^ 

• Study of joints is called irthwfasy 

ClassiHcati on 

• On the basis of 'amount of nuncment allow od 

joints are classified as 
y Immovable joints, 

> Slightly movable joints. 

> Freely movable joints. ( hm«c ami ball mul ww m.t 

• On ihe basis of stmt tunc joints sn e t to.ssi Ttv.l at 


tun Mi s 


STRUCT! I HI 



S.UMMN 


They arc held 
Logellicr In shnvl 
fibers embedded in 
connective tissue, 
i 'n ion is due In 


t Vttlll V 


in thews \x)\w\n mttit n 

aie uniied In * 


> i'H i tnii' . 1 1 ■ 

Ciuh 1 1 1 1 ■■ i 
-■Vlu n i ll tlii'-l 
bl -nun lid 
ni, mh nit 
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dense fibrous tissue. 


surrounded by 
fibrous capsule. 

MOVEMENT 

Fixed & No 
movement 

Lillie or no 
movement 

Maximum mobility 

DISTRIBUTION 

L _ 

Joints between skull 
, bones 

Present in those sites 
were stability and 
strength is required 
than free movement. 

Where great degree 
of mobility is 
required e.g., 
shoulder joint and 
hip joint 


* Car til agin o us joints with hyalin e cartilage are presen I 1 1 1 bet we c n long bones 

* Cartilaginous joints with fibrous cartilage are e.g., pubic symphysis (a joint present 
anteriorly in between two hip bones) 

* Synovial joints based on structure and movements allowed are classified further into: 


FEATURE 

HINGE JOINTS 

BALL & SOCKET JOINTS 

STRUCTURE 

Are like hinges of door 

Consisting of a globular head 
fixed in a cup shaped conca\ its 

MOVEMENT 

Only to and fro movement is 
allowed. 

Poly ax iaf in multiple planes 

FLEXIBILITY 

Limited than ball and socket 

Maximum tlexibilm 

v 

MUSCLE 

ARRANGEMENT 

Pair of muscles are arranged in 
the same plane as that of joint. 
Origin of muscle on one side of 
joint, while inseftion on the 
other 

At least two pairs of muscles 
present perperidicuhi to each 
other. 

EXAMPLES 

. 

Joints of elbow and knee 

Hip joint and shoulder punt, 


SKELETAL DEFORMITIES 
Causes of skeletal deformities are as follows: 


GENETIC CAUSE . 

Skeletal deformities my be congenital in presentation like: 

Cleft Psijstc 

Wills a persistent opening in between oral and nasal cavity results in disuirbai*. hih «i 
and inhalation of food in respiratory tract causing aspiration pneumonia. 

Microcephaly 

individuals with small sized skull. 
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* 

* 


Ar,hrltis . Aunmna joints. Membrane l ining the joint thicker 

Inflammatory or degenerative disease. daina t 

fluid protection is lost, resulting m loss ol trie no . 

Arthritis means inflammation ot joint'. 

t. uu farm caused bv bactct tal in' asion. and treated " tlh antilm llu ■ 

■hut, form caused . osteoarthritis. rheumatoid arthritis and 

Chronic are mostly genetic m ongtn me >udmg o sa •’ 

Osteoarthritis is a disease of synovial joints, characterized by cartila*. k>s*. 
responsible for synthesis of collagen type II are detected. 

Rheumatoid arthritis is symmetrical poly arthritis ot unexplained cause. 


HORMONAL ( At SK 
Osteo presto 

* Group of diseases in which bone resorption out paces none lot nut ion. 

* It results from estrogen deficiency, which is necessary tor normal minuiliZiUioii 


of hones. 



Ca 2 and F0 4 and smoking. 

* Protection and treatment estrogen replacement therapy. 

NUTRITIONAL CAUSES 
Osleomakla 

* Ca 2+ deficiency m adults results in defective mineralization of bone causing it to be vveakereJ 

and soften* 

* Primarily weight bearing bones of leg and pelvis are deformed and get bowed causing pain 

when receive weight. 


Rickets 

• Ca 2 and Vit D deficiency in children causes bowed legs and deformed pelvis, 

* 1 reated with Vit D fortified milk and sunlight exposure to enhance vit D acti vation 


Disc Prolapse 

. Sudden physical trauma like bend mg forward while lifting a heavy weight results irt 
herniation of disc. 

. Protrusion of nucleus pulposus. May result in compression of spinal cord or any nerve rout 

• IfSSKSr* w * w ** •***• - • p*i" «k. If * 


Spondylosis 

. It is a form of arthritis in wh.ch there is immobility and fusion of vertebral joints 
• A spondylotic vertebrae is called Bamboo spine since it <= « mf . ,, , J , 

bamboo stem. p ’ mce U s same as an elongated upngr.i 


Sciatica 

It is a stabbing pain radiating along the course of sciatic nerve in the leg 

Causes 

• Fall, herniated disc, improper buttock injection. 



TO 





* 
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If just compressed result in excruciating pain in the teg. Inti it Iran seeled leads to complex 
Paralysis of that leg. 

Recovery is usually slow and incomplete 


FRACTURE & ITS REPAIR 

Fracture 

Break in the continuity of a bone is called a fracture. 

Treatment 

Fracture repair comprises of reduction, fixation in realigned position and immobilization 

Reduction 

Fractured segments are returned to their original position. 

* Closed: Bone ends are returned back at their normal position manually, 

* Open Surgery is performed to return the broken ends to their original position. 

Fixation 

Reduced segments are fixed both by open and closed techniques. 


Immobilization 

Immobilization of fractured bone is done via a east or by traction, It is necessary for proper 

healing, 

THE PROCESS OF HEALING AND REPAIR 

Ideal healing time is 8 - 12 weeks, but is longer in the presence of infection, poor health and dset. 
in weight bearing bones, and in bone with poor blood supply ( e.g., of an elderly individual). 

There are four phases of repai r. 

Hematoma Formation 

* A mass of a clotted blood at the Iracture site. 

* Comes from tom blood vessels of the bone and in its suriounding. 

* Contains substances like Bone Morphogenic proteins( BMP}, which help in healing 

process. 

Soft Callus Formation 

* It is formed within 3- 4 weeks 

* Capillaries grow in hematoma and remove debris 

* Fibroblast and osteoblast migrate and construct a 


bone called soft callus. 


Ilony Callus 

* Bv os te blast and osteoclast cells* 

• Begin 3- 4 weeks after injury, upto firm bone formation re., wtihm 2- 3 months. 

Remodeling 

• By osteoclast cells. js removed . 

* Bxcesi bony callus on iht 
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STRUCTURE Ol SKI I I T M MISMK 

■ Skeletal muscles 4 Muscle bundles 4 Muscle Itbcrs *4 Mynltlmls -4 " 1 

contractile unit of muscle liber) -4 Myofilaments | Aetin & Myosin) 
t Shape long cylindrical, 
i Size. 1 00 pm in diameter, 

t $ar colemma: is the surrounding membrane of muscle 11 her 

> Sarcoplasm : is the fluid part of the muscle fiber, is just like cvtopln on - m < pi 1 uu' 1111 1 " ! ' 

amount of glycogen and O z bonding protein called muiglohru that * 1 1 

i Nuclei: multi nucleated. 

» Myofibrilis: Bundles of 1- 2 pm m diameies, tunning m p.u.dicl i,i 1mm up io ilu ■. ulm 
length of muscle fiber, enclosed by it-. membune the sareolemnn 

* Sarcomere: present in myofibrils and is the smallest cniiTraciile unit ol iiiiim f I'du i 1 I" 1 
the area between two successive / lines 

* A - Hand: A (Anisotropic or pohn izmg \ bund i ■ the dark lurid nl uo omen 1 1 ■ *i ■ hoih a* 1ir ' 

and myosin are present. 

* /- Band: I (isotropic or polarizing) bund is the light one line on K m hn an pn’ mil 1 lu ■ 
alternating light and dark hands give the cell striated appeal m- ■ 

* //- Zone: A lighter zone m the mid of A band ( 1 1 i I He meaning ! night ) 

* M- Line: A darker line in the centre ol l \ zone 

* Z- Line: A line in the centre of I- Hand. (/. Zwi shcii means Hetwci n) f mm Inn 

H laments arise, 

* Motor Unit: All the muscle libers innervated hy a single moltu nettiorg wlm lu oninn i 
simultaneously in response lo the action potential hied hy die mohn neuron 

Transverse (T) Tubules <& T System: 

Hollow elongated tubes penetrating the cell, 

> Formed by invagination of sareolemmo. 
r (Continuous with extracellular fluid, 

> Are also related with sarcoplasmic reticulum to tom i a hud 

> All the T- tubules of each muscle celt arc collectively culled / 

> It extends and encircles the myofibril at the level ol / Ime m A 3 hnu imn 


« 

r 


Ultra Structure of Myofilaments 

Myosin 

* These arc thick JUamentii, extending through the entire length ot A hand 

* Diameter is 16 nm, 

* Each myosin molecule consists ol o tail unci two head I ail i oiu>isi' ol iun kmc Aj i 

chains coiled together. Heads are globular in -hupr. also r illed erov, 1 m i.t , 

thick and thin filaments during contraction 

Aetin 

* These thin filaments extend across the I- hand and pmtlv mlo A band 

* Thin filaments are 7- 8 nm thick, 

* Each aetin molecule consists of two chin iim winch IweU ji round c.in h olhri hh< 
double strands of pearls. 

* Two more proteins are present in relation to IIicm ihm rilarnuot 1 . 


Mi \ \U i. 
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Tropomyosin structure of actiif molecules during restm 

• It is present in the grooves of double lienx miuhu k as,, n 

condition. H t + 

t mnl pmles which are meant to interact with 

* It covers those active sites on actin moiecuics wmui a 

molecule during muscle contraction. 

Troponin 

It is composed of three polypeptide complex, one binds to actin, anothei binds to tropomyosin 
while third binds to Ca 2+ ions. 

SLIDING FILAMENT MODEL 


* H. Huxely and A.F, Huxely suggested this model of muscle contraction. 

* Cross bridges of thick filaments become attached to the binding site on the actin filaments. 
This pulls the actin filament towards the centre of the sarcomere, 

* At! these events result in shortening of I- band, approximation of Z- line and disappearance of 
H- zone. 

* During all these processes, the length of thick and thin filament will remain unchanged. 

The Mechanism 

Muscle contraction is initiated by nerve impulse arriving at neuromuscular junction, which is 

carried through T- tubules to sarcoplacmic reticulum, cause them to release tV in 
acopplasm. 

* S° nin, t thi l resuhs . in uncover ‘ n g of Actin binding sites by topomyesm. 

contraction occur. 668 & t0 bindmg sltes > wh,ch resu,t in thf *ir overlapping and 

* I band Shorten. 

* Z- line^ get closer. 

* H- zone ^“disappear. 

Ail or None Response 

the degree of contraction d^ds'Ilpmi COlI . CCtJV ^ ly in a Particular contraction. However 

* Rigor Mortis is stiffening oTfte boTi " um ^r ofparttcipating fibers. 

between actin and myosin, which get^defidemlo ?!£ ’ S required to break the bond 
and the body gets stiff. nt ai,cr death > thus the bridges can ’t be broken 
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Energy For The Muffle « " ,i '" 

UNDER NORM VI < I'NDt ' " ,N '' 

Stored glycogen m the cell 

gl ue o sc Acr < >b ic hi e . kd o ^ * 1 


auBBort i Mov>nt>nt 
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\ 1 1 


, , . i t i i in min* 
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I ache acid 


^ 1 n ft i.-i ‘ 

1 > * \ i U 5 ' t' ; ' 
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EFFECT OF EXERC ISE ONMVSt M S 


Increase in size of the muscle 

Increase in its strength 

More efficient and fatigue resistant 

Capillaries surrounding muscle iilvi-, and miioi Imn.ln.i m n mi “ 1 
Synthesize more m\ oglohm 


* 

* 

* 


MUSCLE m^onm us 

Muscle Fatigue 

Lactic acid accumulation causes rnmi U- >vhnh r* % u u. m j>ln ;h«Ii»j , i. .1 jr. ii-ilc h 

contract. 








Caused by: 

• Relative deficiency of ATP 

• Accumulation oflaetit acid + die \A\ 

^ muscle ache. 

• Ionic imbalance. 

Tetany 

. IMs condition oh m. s d« .« M m , m , cmimt by low 

• May he lalal if involves <rvpmitoi v muscle 

Cramp 

• It is tetanic contraction of cnlur urn^lr 

■ It can last from lew seconds to aCVernl hont s 

• It is caused by: 

> Low blood sugar, 

> Electrolyte dcpkiUm 

> Dehydration 

> Irritability of apittil cord ami ueuitms. 

• Muscles MMMn tout nn,l pMtftfUU Ml bt 


and after cr.crcltir. 
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I'artim return move', with lulpol *'ifttt 


BN 1 


ClUA 

* these arc tine thread like extension of cell membrane, 

* They range m kni'lh few microns many 100 |< from 0.1 -0.5 p in ilimnck-i 

* Don't move simultaneously, a bunch moves in a progressive wave I. e fi 
anterior an! and progresses backwards. 

U It restructure 

* Each c ilium consists of nine peripheral double fibrils and two central sm.-lfer or e 

* All run longitudinally through the odium. 

* They arc covered by extension of cell membrane. 

Mechanism 

Exact unknown is unknown. Bradford suggested the movement of cilia. 

According to it; 

* Five out of nine (5/9) double fibrils contract or shoe simultaneously and e ilium ben I - u 
shortens. It is called effective stroke , 

* Four out of nine (4/9) fibrils contract and c ilium becomes straight. It is called rmnvn 

stroke, 

* Alternate bending and recovery results in locomotion. 

* Energy for this process comes from ATP, 


MODES OF LOCOMOTION IN A MM \| s 


ANIMAL 


Euglena 


Paramecium 


Amoeba 


Jelly fish 


Earthworm 


mode of locomotion 


Flagella ry (eu glenoid) locomotion 
Ciliary locomotion 


Amoeboid movement 


Jet Propulsion: forcing the water out of heir 
on it contraction causing the animal to 
move. 


Accord ion- 1 ike movement 


Cockroach 


Snail 


Star fish 


Fish 


Amphibians 


Reptiles 


Birds 
Mammals 


Swill walking A n> u hi 


Crawling 
eliding 



Swimming 
Walking & hoping 


Walkin g, running, creeping 


Hjgjn (passive or active 
Walking & 


STRUCTURES INVOLVED 


Mageiinm . \l\onvmes 
Cilia 


Pseud opods I'nyci 1 

pTOUvlio-: o; topi i > • ■ 


Hody muscles, tentacle* 


A muse lust alt, ■ 
coiHi aeitou and I cm 1 .; 
of longitudinal ,md euai ■' 

nuiscleNi 

I cgs { \ ji A time) A w i ■■ 
posterior pan om of d) 

_M use ulat knu 


I ubc led 
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SWIMMING IN FISH 


Adaptations for Swimming 
Stremlincd Body 

• Tapered at both the ends with only fins projecting from the body. It results m i cduciion ot 
dragging. 

« Exudates from mucus and oil glands reduce the friction between water and die hv 
keeping the dermal denticles in cartilaginous fish and scales in bony fish moist 

Fins 

• Unpaired dorsal and ventral: stabilize the fish tins 

• Paired pectoral and pelvic fins act as steering and balancing structure ol die bod y 

• Tail fins cause forward movement of fish. 


Buoyancy 
By swim bladder. 

S- Baud Locomotion 

Alternating contraction of muscles of both the sides: e.g..> in cartilaginous 
results in characteristic S- band locomotion. 


fish like doe firdi 


Hus 


LOCOMOTION IN AMPHIBIANS 


The general build of body is essentially lishTike body. 

They swim on land he, drag their body. 

Few raise their body up on legs . 

In anurans, the entire skeleton and muscular system has become spec, a ed tor isy.m, 
swimming and jumping methods of locomotion, by mean ot extent thrus, ol Ivm .-mo 

limbs. , t rii 

Frogs and toads also walk and hop on land due to (heir Strong hind limba 

^p.DTt nnNS IN REPTILES 1 OR UK OMOT1 ITS 


Skeleton 

Their skeleton is highly ossified. 

Cervical Vertebrae 

First two provide greater freedom for movemen 
Axis 

h is modified for rotational movement, 


?? bs , n<E to the large belly scales to aid locos m 

They may have muscular connections 10 i h 
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locomotion iN»A Mflv| 

Miiiumiils which vt .tlk on their solr ; ir ,. e ..|i ( ,.| 

M« * l*H-h u allt on their , M c id^eJflSSS ‘** fe *’ ^ «* ' 

I hey walk faster ihnn plantigrade k^grade e g, rabbit, rodent et . 

::T ”" 1 " *• -** W. roof are called , . 

It in tlw swillcsl type of the locomotion, 
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is the surrounding membrane of 

muscle fiber, 

2. Diameter of thick filament is 

3. is condition of muscle twitches 

and convulsions caused by low calcium in 
blood. 

4. ^ thick part between origin and 
insertion which contracts. 

5. There are muscle in human body, 

most of which are in antagonistic arrangement 

6. Each cilium consists of peripheral 

double fibrils. 

7. Mode of locomotion in prehistoric reptiles was 


8. 


is the swiftest type of the 


locomotion in mammals. 


y apiunijniiii i 
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PRACTICE EXERCISE 



\Shich of 1 h t fnlltm in" pUss I he r"j^ j n pr-widtn^ support to skiing herbaceous 

p*ms of the plant: 

UJ Living cells of epidermis mthh igba tui.or pressure 
tb) Living cells of cortc% an j p ?h r:i r ru*c > r *v,*- j- ; 

ic) Cplteneliyma cell* 

id) All of these 

Higher turgor pressure in .1 pljni v «. !I 1 * mjinuirud Hu 
{4) large number of v ac ik tn a p r .ir j c' 

lb) Higher ionic conecrtnt ' u. c* ■ vom .urine pumping o! ioj> as 

then tunoplAstu membrane 

(e) Higher osmiitK prer > ;rc 1 ic e 
fdj> Both b and t 

, Secondare cell I waL|nf sc Irrenetie m.i evils is impn .11 tie ! with 

(jM elhalosc : >e * c .it: ar J : :. i c;n 

(c) Lignin. id) Fccfm 

V mo tig l he followings w his h is the most longest sup jm nisi ceM? 

(a) Timdieids ib) - i 

(c) Irachcs 

* \p lu c rerase in plant girth due to act is its of is calh d scLumlan growth* 

faS Cork cambium 1 V 

(C) Vascular cambium (d) Hosft a and c 

, Vascular Cambium initially appears as aeth cK d|i irfing cells between: 

(a) Primary \> iem and rfeomLir. s \ 1 e 

ibl Primary xylem and ccomLin pi \>cm 
fc) Primary xylem and primary phloem 
(dt Secondary xylem and secondary phloem 

\ Sperms of liverworts* movwv ferns nun c inward* arctu-gonia, in response in mi cldc 

acid released bv the ovum Ibis i- an ev e ■ 

(a) Chemotropic movement ' h " be*u>UK tee mm ement 

|c) Chemonastic movement *' ;! l! a - slJ€ ’i^vemert 

I. The place of attachment of leal with ihi' b ^alU d, 

(c) Pulvinus, (d 1 a- Jysonc. 

>. Rapid movement of! eaves of mimosa on touchtnjt is an example -.t : 

(a) Turgor movement 
(c) Tropic movements. 

10. Roots of a plant show 

(a) Positive phototropism and negative ■ <; ■. 

<b) Negative pbototropism and positive gcoiropism 

(c) Negative tactic movement and positive tropic mm emeni 

(d) Positive geotropism Ol stem and roots 


ibl Nstslic n-ovL-rnent 
L J 1 i iri'vv::i 1: uw'rticn: 
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(b) Abscising 

fd)< ytokinin , 


12* 


13. 


14. 


15.. 


16. 


17. 


IS. 


(b) CaC0 3 
(d) Si0 2 


19. 


Fpimisty is controlled by 

(a) Gibbcrcllms 

(c) Auxins 

Gibberellins is an example ^ c Growth stimulator 

(a) Growth inhibitor ^ None Q j t be$e. 

(c) Growth hormone . 

Which of the following animal has a hy.ln.sta i ^ ^ ^ 

(a) Earthworm. (d) Pin wor m 

In an annelids, the contraction of circular of lhc b()d y. 

(a) Lengthening o I ihc body. ■ Thinning of body 

(a) They are surrounded by single or double pieces ol haid skeleton. 

(b) Their shell grows as the animal grows. 

(c) They have hydrostatic skeleton. 

(d) They move by tube feet 

Which one of the following forms the hulk of exoskeleton ot an arthropod. 

(a) Epicuticle. < b ) Procuticle 

(c) Ectocuticle. ( d ) None of these 

Exo skeleton of a marine snail is composed of 
(a) CaP0 4 

(c)CaS0 4 J 

Which of the following statement about an arthropod exoskeieton is incorrect. 

(a) It permits gaseous exchange. 

(b) It contains joints, for the same purpose as present in human skeletal system. 

(c) It provides muscle attachment. 

(d) Like all the other types of cxoskeleton, they lack sensation. 

Ecdysone is 

(a) An enzyme that digest endoeuticle dillring an arthropodal eedysis. 

(b) A newly formed exo skeleton in arthropods 

(c) A hormone that regulates moulting in arthropods. 

(d) A process that involves moulting. 

Endoskdeton is secreted by: 

(a) Ectoderm. (b) Endoderm, 

(c) Mesoderm. (d) All of these 

Collagen fibers of bone are hardened by deposition of: 

(a) Ca & P0 4 (b) CaC0 5 

(c) CaS0 4 (d) Si0 2 

Which one of the following is avascular structure? 

(a) A compact bone. (b) A spongy bone. 

(c) Cartilage (d) All of these 

Which of the following bone is not present in the hind-limb? 

(a) Femur (b) Tibia 

(c) Radius 

How many bones are present in the wrist? 

(a) 4 bones 
(c) 8 bones 


20. 


21* 


22 , 


23* 


24. 


(d) Fibula 


(h) 6 bones 
(d) 14 bones 
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28 . 


29. 


30 . 


31 


32. 


33. 


34 . 


35. 


36. 


37. 


38, 


39. 


Chapter 16 

Which of the following bone. 

[a) Carpals * prcsenMn the palm of hand? 

(cj Phalanges (b) Metacarpal^ 

H (iw many vertebrae are nn> BA ,.« ■ M) Metatarsals 

(a) 33 vertebrae prwen * ,n v "tcbr a | colum. of man? 

(c) 25 vertebrae (b) 33 pairs of vertebrae 

How hia «y vertebrae are present in coccyx? ^ 3 ' ****'** 

(?) 9 * (b) 12 

How manv vertebrae are nr™»nt • ,, M ^ 

(a) ' 1 ” ,n (hc nccti « r cervical region of man? 

(c) 5 (b) 12 

How many vertebrae are present in thoracic regim,? 

(cj 5 (j>) 12 

How many vertebrae are in sacrum ’ (dH 

( a ) 7 ' fMm 

(c) 5 (b) ] ^ 

' (d) 4 

How many vertebrae are present in lumbar region' 1 

ffi 5 

y. t . / (d) 4 

NVhich of the following bones are present in pectoral pinlle^ 

(a) Clavicle (b) Scapula' 

(cj Both of these (d) None of these 

A joint formed between humerus, radius and ulna is an example of 

(a) Immovable joint, (b) Slightly movable joint. 

fej Freely movable joint. (d) Fibrous joint 

Joint between two parietal bones, which is intact immovable one is an example of 

(a) Fibrous joints. {b| Cartilaginous joints. 

(c) Synovial joints. (d) None of these’ 

Fibrous capsule surrounding synovial joints may be thickened at some places to form: 
( a) Syno v la I membrane . ( b ) L i ga m c n t s 

(cj Muscles. (d) Tendon 

In which of the following joint muscles are arranged in the same plant as dun 

joint? 

( a j Between rad i us and u Ina, (b) Between ulna, and & c a p u 1 a 

(c) Between humerus and scapula (d) Between fenim and ulva. 

Which of the following hormone is predominantly responsible for hone weakenin'- in 

older women? 

(a) Progesterone, (b) Oestrogen. 

(cj Parathyroid hormone, (d) Calcitcfj&jn. 

Which of the following is a child hood disease resulting from lutrith v ( i i n, 

(a) Hypocalcaemia Talanic spasms, (b) Ostcomahicis, 

(c) Rickets. M) 1 L ' u my 

Which of the following statement about osteoporosis is incorr ect' 

(a) it results from estrogen deficiency, 
fb) Bone eating process lakes over bone Ibimiuion process 
<c) There is reduction of hone mass and change m chemical o 

(d) It is common in old age. 


L J 1 1 1 ] 1 1 .1 s i [ j 1 1 ] ; iij i ; 1^ 1 1 1 ; 


KIPS Entry Tfest Si 

www.topstudyworid.com 



v % * >* * ) h 


Support & Movmsnt 



lM i\A h Uu oi i Ml 
<l S nv\ n unnt'\ 


Av 


■ * 


.A 


.* V 1 - \ V 


> C , \V v ' 


S' ^ 


' ■ 


, • 

, I 

., ■ w , • ''i 

v ' v ;, •% s ■' ’• 


. % \N ^ ' '*> ' XS ' ' ' 


»«*• w^. «»««» * ««u 


w. zv w mV || * 

«***■> " ■ ' * U ****** ***** te t Ju -UwetJ Fixunou 

: Av ■.v , A"-a ,JUtmuot'ili.;Ui>'n 

. - V 

w i -v K ' liv “ i ' E * 


k to l VMUUtiu' pu»|vrlu-?4 

v ,n I V.id . clh 


4p. 




49. 


50. 


51. 


51 . 


. “Ci ■ : .-i v v 1 

: V. ?’i > v .v *'C> 

vv 'w4 iW faj fctmgv oeU> *rv tnwbed in soft ^ilfsi* t»'> 

i NMfett rv ,, «Utt v bUVKvK«lsi and ortK WtO* 

: _ v «0 OMiwMv .un! oM«v!>..iM 

S'm > cxA> '.?■ — i : e ■.' cv ' 3 t t es i ti : 

t :- 3 ««*& (fe) 3- 4 weeks. 

. ~ tvc id) }- 4 months, 

w > i : f tif :'j 4k vv . r_ c i> t unwiuckated cell? 

i i g — — _^ - (h) A oiirdutie muscle cdl. 

; i i , ; ; ^ - (4) All of these 

TT* kitk:s»i :f ^ hkh of the following muscle fibers, is controlled l>> luinnmir*: 
i A rn-seie lb) A cardiac muscle 

; \ ms^scle (d) All ot these 

wv fkijkcii :nu>ei<^ are called striated muscles? 
i ~A.f it _ eiz iurk-r: than smooth muscles bv naked eve, 

■* h > h. * 

lz hirk ir.d hght bands appear on thc?r surface when visualized In naked e> c 
Lg irk and light bands appear on their surface when visualized \ ia a micros* o|v 

(iQAllofteev 

- - hick p f the f : bowing statements is incorrect about skeletal muscle fibers? 
i They art mihirzac leated. 

b ) Thcv are 1 1 - 103 um i" diameter & surrounded by sarco lemma 
lei They contain OjStonng molecules called hemoglobin. 

(dj Thek cytoplasm contains high concentration of carbohydrates 

A smallest concraaile unit of muscle contraction called sarcomere is the area between 

two: 

(a) H- zone 
ic) Z- Line 

Diameter of thick filament is: 

(a) 7 nm. 

(c) I6um 

The most important function of troponin is 
(a) To bind with actin 
f c) To bind with Ca 2 . ions. 

If a cross section of a sarcomere is seen,, each myosin is surrounded hy b 4 >w iiiaiiv 
actin molecules: 

fa) 9 (b) 5 

(c) 6 (d) 7 


(b) M- Line 
(d) A band 

(b) 8 nm 
(d) 10-100 pm. 

(b) To bind with tropomyosin 
(d) All of these 
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54 , 


57 . 


fflament? PP ™ S d " rl ” S m " SCl ' “" lr!,c,i “" '» the length ill each myotln an.l aclln 

}*> f; ! in ' s f a cl ° ser (b) A band becomes shoe, 

^ , , n f C , (d) There is no change in sarcomere 

Which of the following step occurs immediately after binding nf ( V >vifh troponin 
molecule during muscle contraction. 

(a) Binding sites of actin get attached to the myosin head, 

(b) Troponin uncovers the actin binding sites. 

fc) Tropomyosin gets removed from the binding sites of actin filaments, 

(d) Ca goes back inside sarcoplasmic reticulum, 

55, Rigor mortis stiffening of body after death results from: 

(a) Accumulation of rigid proteins molecules in sarcoplam. 

(b) Unavailability ot ATP, which is necessary to break the link between act in and myosin 

(c) Decrease in body temperature after death, 

(d) Death of tissue due to unavailability of Ck 

56* Which of the following statement about fatigue is correct? 

(a) The major event in it is accumulation of lactic acid. 

(b) Lactic acid accumulation turns pH in acidic range leading to muscle ache 

(c) Ionic imbalance may also cause it. 

(d) AH of these. 

Tetany is caused by 

(a) Hypocalcemia (b) Hypercalcemia 

(c) Clostridum tetani. (d) Low 0 2 level 

Which one of the following is an example of a non-elastic connective tissue? 

(a) Ligaments. (b) I endou 

(c) Muscles. (d) None of these, 

59* Which of the following muscle is an antagonistic member of Biceps lmichii? 

(a) Bracheoradialis (b) Brachiatis* 

(c) Intercostal s (d) Tiiccps 

Insertion of Biceps is on 

(a) Ulna < bl R ; Kims 

(c) Olecranon process of ulna. (d) Scopnl .i 

Which of the following statement is incorrect regarding the lucmwiinn in luglona? 

(a) Move with the help of flagellum, attached to the antenoi pole ot the k\K- 

(b) Flagellum whipping backwards moving the organism forward and n hen mows 

forward the organism moves backward. 

(c) Myonemes can change the direction oi the bodv In making sheiten nom ,n\~ m 

to the posterior pole. 

(d) None of these. . 

Whifti nf the following animal BSCS Setae and Muscles lien l.'wmuh.m 

, ,,, i MSn.nl 

. Cockroach ^Starfish 

(c) Earthworm , 

Which of the following vertebrates have a lid* like h»<K 

{ h ! 

a) Reptiles (d) M«nih«l* 

Which P onhe n followlng pairs of Has in a fish b, ; i- - ■ ' 

(a) Dorsal and ventral. L \l! . i . V 

(c) Tail and anal 


58 . 


60 . 


61 . 


62 . 


63 . 


64 . 
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Support & Movement 


_ - T T! irh sham the best adaptations for locomotion? 
ins organisms which snows Farthworm 

(d) Amphibians. 


Among the following organisms 

(a) Amoeba, 

(c) Reptiles swiftest form of the locomotion'.' 

Which of the following is the swil (b) Digitigrade 

(a) Plantigrade Xj) Mopping 

(c) Unguli grade - . 

S- band locomotion is characteristically seen - Cartilagjnous fishi 

f a J ^ny fish (d) All fishes. 

(c) Fish like mammals. ^ ’ 
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Coordination & Control 


. w m ,,i molecular, sub-cellular, cellular or organism 
Stimulus is any factor, external or internal. 

level, to which the organism responds. variotl5 cellular processes, while they 

Coordination in unicellular organisms exists 

respond to various changes in thejf surrounding environmen . , , 

Coordination in multicellular organisms is highly developed 

organ which works in association ofseveral peripheral components like ,c - > P «»s and 

effectors. 


rrmnniNATION IN H AMS 


1 In plants, the control is solely by the plant hormone, 

* Hormonal control is always a slow process, since there is delay between the 'C. eases, p 
arrival at the target cells, and its action in the body. 

■ Plants respond to the stimuli by: 

> Regu 3 at ing the i r grow t h an d Develop me n i i n a pp rop r i a te \\ ‘ay s . 

> Controlling their body functions, through various plant and growth hormones, 

* Plants living in certain deficiencies like nutritional deficiencies are called etiolated, absence 
Of light results in extremely long plant which fails to synthesize chlorophyll. Such pliuu- are 
called etiolated and process is called etiolation, 

* Condition of leaves, showing yellowish hue resulting from their failure to form chlorophyll 
due to short supplies of mineral nutrients in the soil is called chlorosis. 

Callus is mass of amorphous material with very poor differentiation formed in a wounded 

plant. 

* Galls are the growths on a plant that are induced by parasites, Those induced by bade 
highly organized and less differentiated than other galls. 


:rui are 




FEATURE 

CALLUSES 

Production 

When wounded 

Matures 

Masses of amorphous material with 


very poor differentiation 

Area 

Localized 


GALLS 


Induced by parasites especially 
bacteria 



Amorphous material with 

differentiated/ less differentiated 
tissue 


May spread to other areas 

m OLOClCAb CLOCK ANb O RCADIAN linvTu.u 


BIORYTHMS OR BIOLOGICAL RHYTHMS 


Biorhythms showing periodicity of about 24 hours are called circadian rhv, hm 


. Rhythms are in one^sgencs. rhy,1,ms 

ecs, the rhythm to some e 
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LiMjjok\io\i 


Pari 

Affected 

AtiKini(IA(a) 

Gfbbcnrllin* 

* 

CyteltWn 

AbtJsclr 

Arid 

ItfcfM 

Stem 

* Promniccc!] 
enlargement 
behind apex 

* Promote cdl 

dj\ iiton m 
cambium 

1 1 \} if nf 

auxin - promote 
tell enlargement 
in the preset! 
of Auxin-, 
Promote leal 
jrrow th 

Promote udl 
div r.iun in jp 1 .1 1 
men dtm amt 
cambium 
Prom* re leaf 
go 1 v\ th 

1 iriru' lire v, 

eg. 

drought, 

waterlogg- 

ing 

same a - th.it 

of abxiicic 
a ui 

K"h?i 

low cone 
promote growth 

\ Iiirh cn i,._ 

inhibit 
growth e g 
fjeolropivn 
Promote growth 
bom cutting and 
callus 


inhibit pnnur* 
rout grow tli 
Promote lateral 
h» 1 . tiiwth 


(nhihiT root 
growth 

Mower Hud 

Promote hud 
imitation 

Promote \ ., ! 
imitation 

Promote bud 
tnihation 
Promot- ; \t d 
h jd grow'h . : 1 . ! 
break hud 
dornwnev 

Promote bud 
initiation 

Promote hud 
initiation 

1 ' lowering 


Promote m long 
day plbints, 
[nluhtc 10 short 
day plants 


Promote m 
short day 
plants 
inhibit m 
long 'U'j 
plant, 

Pron .m r 
pineapple 

Apical 

dominance 

Promote 

PnbjiKe action 
ol Auxin 

Inhibit 



hmit growth 

Promote 

Promote 

Pro mo re 


Fruii 

npenrrva 

Pan he hue ar 

M 

Induce some 
imics 

Promote 

Hards 



Leal aging 

Delay 

Delay 

Delay 

P’o:uo‘-.- 


Seed 

'lormuncy 


Break 

Break 

Promote 


A hist 1 xmu n 

Inhibit 



Pioruor j. 


Huimatal 
open mg. 



Promote 

inhibit under 
stres 

condition-. 


fomrwrcLat 

NAA, II’ A, 3 A D 

-CiZGA; 

{ see below) 

Regtda ! -.- 

fruit 

droppoiv 

1 see 1 r: 1 .- , 
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miimcrcial .Vpplicai i<jti 


SYNTHETIC A I'XIN ROLE 


NAA (Mcphthalenc acetic 
acid) 

En dole pinpiomc acid 
2,4 D(2.4 Dichloro 
phenoxy acetic acidt 


Stimulate fruiting 
Sometime causes parthcniK.irp;,. 


"Selective need killer Kills weeds with broad leave. 
Inhibit sprouting of potatoes. 

Prevent premsturc fruit drop (returdjibscissiotii. . 


C ommercial Application of (tibbtrcllins 

* OibthFwtiii iv arc antacotusiic (opposite) in action to Abscise aetd m -e n n > oi i toiTK- : 
inhibition of flowering in long and short day plants, 

* Promote that settings c u - seedless grapes I parthenoearpy ) & increase' in tile size of- - 

* G.i , used in brewing .lnliouy to stimulate a- amylase product uni in barley and this o\ ■. 

malting. 

* 1 o dcb> ripen mil and So imprint storage life of bananas and grape fruits. 


Commercial Application of < vtokinins; 

* Delay aging (senescence) of fresh leaf crops 

* Keeps flowers fresh. 

* To break dormancy of some seeds. 


Commercial Application of Ethene 

* Induces flowering in pineapple. 

* Stimulate ripening of tomatoes and citrus fruits 

' "* *“ <- * HUM «*. on rubber fm « 




— ^ rtias:.; of amorphous material v. if* 


v «V poor differentiation formed 

plant, 


in :i u 


amide i 


2 hours - h . mS . Sh ° U ing P L ’ riot| icity of about 24 


3. 


are called 


stimuli" 3S m dewing industry to 
ibis™-*-— ani ^ asc Production in barley and 


4. 


promotes 


thuse^TkT ^^down to release ethane arid 


5 ^ plant t0 

plant hormone promotes lateral 


root growth. 
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C OQ RDl^ A TTflV [ \ ,\\-i\T it t 

■ jjnost all the animals' coordination , , — 1 * 

" \ ui neuronal and chemical < endocrine) 

syslenis^ 

Vnnmal Coordination 

t hree basic components of nervous system are: 

! ) Receptors 
D Neurons 
3) l- Sectors. 

Receptors 

A cell or a neuron or a receptor organ which can detect changes in the external and internal 
environment ol the animal is called a receptor, 


TYPE 

SENSATION 

EXAMPLES 

Chcmoreceptors 

Smell, taste, blood CO : , 0 ; , 
glucose, amino acids, fatty acids 

Receptors in hypothalamus 

\ l cc h anore c ep l ors 

Touch, pressure, hearing, 
equilibrium 

1 ar, -km, etc 

Photoreceptors 

Light 

Lyes rods, cones 

Thermoreceptors 

Cold & warmth 

Receptors in skin. 

Nociceptors 

Pain 

c.g., in skin. 


Working Of Sensory Skin Receptors 

• At least five different sensations are perceived by the skin. i.e.. touch, pressure, heat, cold, 
and pain. 


RECEPTOR 

LOCATION 

STRUCTURE 

SENSTTON 

free Nerve 
Endings, 

At the base of hair. 

free nerve endings. 

J ouch 

Meissner’s 

Corpuscles 

In papillae which extend 
into ridges of the 
fingertips. 

Specialized cellular 
e tic a psu 1 at ed e o rp u s c 1 es. 
Spiral and twisted 
endings, each ending in a 
knob. 

Touch 

Pacinian 

Corpuscles 

Deep in the body. 

Encapsulated neuron 
endings. Mostly located 
in the limbs. 

Deep Pressure 
Stimuli, vibration 

'sensations . 

1 


evenly distributed through out the skin rather ure located W the sues 


* Receptors are not 
specific function. 

* Their relative abundance also varies e.g. , 

Rain receptors 27 X > Cold reccplors. 

Cold receptors 10 X > heat receptors, RONS 

’ h is the basic structural and functional unit ol . 


. k, j ■, fli.i-t nerve impulses which travel across synapses :m 

Neurons can generate and condu ner £ ous coordination, 

born receptors to effectors, bringing 
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* Neuroglia cells mostly prevent m r ' 
neurons and ihctr protection by myclir r ’ : - 

■ I hey comtitute nearly half of 1 He nerve. 

* Neurons once matured do not T', " *’■ 

capabilities, only if neural c'Ji 1 • *d> . i-'ac 1 

Struct ui c of Neuron 

A typical neuron consist . of 

1 ) Cell body 

2) Dendrites 

3) Axons, 

Cell Hotly 

* Also called soma, is the chief nutritional part of the ct synthesize - - - 
growth and multiplication of neuron 

* Contains nucleus and other cellular 1 -:j v , . - • ■ - ; K • 

embedded in cytoplasm. 

* NlssHs granules are group of nh( i -I »mc- ■ . _r . - s cr.; r - . - 

* If intact, the neuron can regenerate us a\or.:..' ar. - der i-iial . r " :‘ * 

Axons 

* The processes carrying impulses away from neuronal cell : >i> _i _ 

* Cellular organelles like mitochondria, microtubules and r.e-ro:T-r - 1 : ar. 

present through out the axoplasm of the neuron. 

* Most of the axons arc surrounded by protective sheaths eahed rr/yei r 
neuronal nutrition, protection and proper propagation of impulses. 

Dendrites 

* These are processes that cany impulses towards the cell body They make syr.ur: - 
with dendrites or axon of neighboring neurons. 

* They unlike axon give a spiny look. 

Types of Neurons 

* There are three main types of neurons: 

* Sensory neurons carry sensory information from receptors to associative neuron- rr< - 
CNS. 

* Most of them have only one fiber which divides a short distance from cell body into -nt- 

branches. 

* Associative (intermediate/ relay) neurons are present in CNS and convey the impulse? 
motor neurons, 

* Motor neurons cany the information from relay neurons to effectors. They have a lor.c 
axon* which is usually myelinated. 

EFFECTORS 

* Structures which respond to stimuli received from motor neurons are called effectors 

* Glands + respond by secretion. 

* Muscles -fr Respond by contraction, 

REFLEX action /arc 

* Reflex action is a type of involuntary action. 

* Reflex arc is the pathway of the passage of impulse during a reflex action. 

* ft includes: 
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Receptors Sensory neuron Intermediate neurons Motor neurons 1:1 fee tom ^ 

l\x\ng about the desired action, 

Importance of Reflex Action 

It helps an animal lo save himsell from danger e g. when a person steps on a sharp object this 
message is immediately conveyed by the pain receptors to the spinal cord which results m 
contraction of the muscles of the leg and immediate withdrawal of the leg. 

NERVE IMPULSE 

» Nerve impulse is a wave of electrochemical changes, which travels along the length oi 
neurons involving movement of ions across the membrane, 

4 The electrical potential that exists across a cell membrane is called membrane potential. 1 l$ 
may be a resting membrane potential if recorded across a resting neuronal membrane. 


Outside of axon 

■|r + + + + + -*-±‘-^-+-- < ‘ + Jf + ' ? ' 


Plasma membrane 
Of axon 


+ + ■+ - r + 


Mm* 


Inside of axon 

0 At il.e •itfirl r liu. 1 1 1 umbr.',i is ten nplef< ly putanit : 


Passive depolarization spreads 

_| _ U +■ + + T + T + T + + + + + + + + + - 

Ha + 

A When an action potential it Wtiated, a rerj.on of the mm*™* 
depolarizes. At a result. the adjacent rerjtom W A « r ' 


+ f 


I 


+ + T ^ + 


+ + t + + T 




+ + + i-y 

e wh,,, the adjacent region * depolarized «o « «i ■ «M* - ’-*• 

potential starts ih'.u'r 

r 


+ + +■ 



+ + + *■+■ 


„ .k f the outward F*ow ^ 

O ftepoSari2St^ triftjntas an : 1 

depolarization spreads (orwaro. H i 

K* 


+ T 


+ + + 


+ + + + 



Depolarization spreads forward, repeating the P- ' 
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Speed of Nerve Impulse , Ul 1 20 m s 

Normal speed in humans is 1 00 m s nut can 

Repolarization At'nhil ufU'i the wave S(1 Licpol.in/a:ion 

. It ,s the restoration of resting membrane !*»»“>• 

. 

. T/ rC — « «w> SIT3L— 

. The whole process of depolarization and repobnzat.cn takes 


Saitatorv Impulse 

'Hie jumping of nerve impulse from node to node in my 

impulse. 

SYNAPSES 


'elinated nerve ending is tailed : 


* 

* 


Cytoplasmic gaps between consecutive neurons are cal led Synapse. 
Acetyeholine is neurotransmittcr for synapse outside CNS while adrenalin 
serotonin and dopamine in CNS. 


nor-epinepl i 



Panisympuiluiic Di'^i 
(Dominates lIiji I ? 1 
“rc.si and ruirunjtton 
maintenance licit v 



Sympathetic Division 

f Prepares the body for 
stressful tij- energetic activity, 
"fight or flight") 
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VN UK VlN 



brain 

PARIS 

SUBPAKTS 

►UNCTIONS _l 


Thalamus 


Kcto v 1 ih< 'i 1 '■ 

car. '.1 in .y ml' tr;- ! ! ■ 1 ■ 


Limbic system 

Hypothalamus 

Hiu mo nr prntln lion 
center i miltol hi" 1 , ' i ■ : 

liLuis'.ei . imc 1 1 .Iiu.tI /■ 1" • 1 

baton* c, sleep ■ A ■ 



Amygdato (elusio of 
neurons ) 

Sensation i .1 | ■ ! ■ ' - rr " [■ |: • : 

sexual iiruii'v.i] h ,j - Im: 1 '>• \ • 

Forebrain 


Hippocampus 

] oiii! In n menror ' i ■ ■ 


Cerebrum 

1 ai gest pan, lv% o halves 
(cer dual hemispheres) 
communicating sv till 
corpus callosum (Kind ol 
axons), outer cerebral 
cortex forming 
convolutions {increasing 
surface area) 

Receive 1 ? sen n mfor : ■' ■■ 

pTocessc-mi ship-, in torn i 

memory, direct yolbittsrry #iio 
responsible I'm ihmkinp ui'“ • '" !i 
i gasoil ini 1 ,, judgment •. m ■ i 

.speech area, rnotm him r c/ 

cerebral hemisphere control I:-" : 

ol hndv 

Midbrain 
(reduced in 
man) 

Reticular 

fonmtion 


Re lav ee liter con i ici line htr e !■ 1 ■" ;t ■ : - 
with torch ram, screening uu ■' 
inibi million, contains nidi! a Tcia 
station. 


Pont; 


lufUiencc transihf.in betevecf: deer 
wakefulness, controls :.i:e v r 
of breathing 

Hindbrain 

Medulla 


Controls autonomic tone lions c 
breadline, heart rate, blued pre^in : 
su allow mu 


Cerebellum (best 
developed in 
birds 


Coordinates voUmtan mo urine m - 
guides smooth &. accurate nioti ms, 
maintains body position, learning ,v 

i 

mentor'.- storage tor behaviour? 

■ ■ 

■ 

N F.KVOll S D1SORDE KS 


t . . „ rt ^rvniK disorder, characterized hv in \o Umtnrs tremors, dirmntslied 

Parkinson r s disease is a nervous gimhuli, 

motor power and rigidity. , , 

EpikL is a convulsive disorder of nerves charactered by abrupt trans.em symptoi 
m«lo£ Sensory, psychic or nuKwuHn.e nature. frequently a«oci»ted with chants • 

cemiieiousnes^ t ^mbcd by Alois Alzheimer) is characterised b\ decline in bran 

Alzheimer r s disease (first desiu ux 

function. 

VI. COOKDIN AVION 


* 

* 


Endocrine sySUitt consists of some 20 endocrine (thuds. 

.nuvinrw . .ii'vArvimt siruei unit complc\u\ 

Hormones arc organic compounds ol vtnymy 
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Pituitiuy gland (hypophysis cerebri) is iin ovnd ..IjulIi 
connected to brain through a short stalk cal led in I mm n lfl 
Anterior lobe of pituitary gland is considered as mastet U inti ■ 
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L bo 111 f>-5 J-Nl Ml -dull 


■ih. 





of Tier Vo ■ 


] Al | ens t _ different sensations arc 

perceived by lhe skin. 

2 . Neuroglia const Elute nearly 
system. 

3 . Reflex action is a type ot _ action. 

4. Kli ions are concentrated on side nJ 

neuron. 

5 . Cytoplasmic gaps between consecutive nemor 

are called . 

6 . largest part of human brain is 

7. 

8. 


influences transition between slci p 

and wakefulness. 

is a nervous disorder, charaelen /1 d 

by involuntary tremors, diminished nioirn pnw «-i 
and rigidity. 





asHosfo s,uosu|>fJBj («) sin>,| { L ) 
urajqaEO ( 9 ) asdeuAg ( 5 ) opismo (fr) Ajeiuii|oau[ (t> JI»n| (z) <; ( 1 > 


:s.i> usn\ 


ENDOCRINE SYSTEM OF MAN 


Gland 

Secretion 

Con trot of 
production 

Function 

Overseer et ion 


Hvdo- 

thalamus 

ADH& 

oxytocin 

Sensory 

stimuli 

( iiven Below 


£ 

r « 

STH 

Fir 1 - fT r r 

SRF 

Controls growth 

Gigantism 
Acri 1 meiud \ 

] 1 H 1 ! 1 1 .til 

S I 

I Sit 

TRF 

Controls thyroid 

— ■£- 

"" 

< '5, 

AC FH 

CRF 

( ontrol of adrenal cortex 

1 >ihlLtrbnin. e nl nm 
function 

mal is 1 1 u 1 

e 

£- 

9 

La 

9 

*o 

OV 

FSH 

1 Ei 

LHRF 
(common 
with LH) 

r unr 

• In female follicle 
development & 
estrogen were! ion. 

* hi rnalc, development 
of germinal epithelium 
oftcsiis & sperm 
production 



a 

9 

0 

•«W 

- 

Ln 

( tCSH in 
male) 

Ln R r 

• Eisirogen sccreijon, 
ovulation, mj i ntc nance 
of corpus lutcum, 
progesterone secret jon 
in femak. 
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Prolactin 

(LTHj 


PIF 


In male, tc 3 tester on 
secretion 


MSH 


External 


ADH/ 

vasopressi 

n 


L. 

Cl 


o 


■in 

a 


Decrease in 

blood 

pressure, 

blood 

volume, 

osmotic 

pressure 

detected by 

osmorecepto 

rs of 

liypothalam 
us, external 

sensory 

. 

stimuli 


Along with LH maintains 
and stimulates 
progesterone, milk 
production 


Stimulation of melanocyte 
to produce melanin 


Oxytocin 


> 

o 

£> 

■ar 

Sfl 

■C K 
o e 


T 4 and T 3 






£ 

£ 


Calcitonin 


By 

distension of 

cervix, 

decreased 

progesterone 

level in 

blood, 

neural 

stimuli 

during 

parturition 

a nd suckling 

TSH 


Controls level of water in 
body by affecting 
reabsorption at distal parts 
of nephron 


Contraction of smooth 
muscles of uterus; 
childbirth and milk 
ejection 


"High Ca 4 ' in 
blood 
stimulates 
and low 
retards, 


Increasing basic 
metabolic rate, growth, 
differentiation of brain 
cells, metamorphosis in 
amphibians 


Control of calcium level 
in blood 


Concentrated 

urine 


C I raves disease 
characterized h\ 
t-Nophthalmie 
go iter 


Diabetes 

mspidus 


t 'reiimsn i m 
children A 
My cede mu 
m adult 


Disturbance qt . .fc: n i 
metabolism v\ rib a fc m 
nerves, skeleton hlimd nm i 
etc. 
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Progressive 
Jcrnincnil o .. 

bone* (like rickets 
fonoanori of 

kidney stotics 


Calcium 


LowCa m 

blond 

stimulates 
and high 
suppresses. 


parathorm 


musv , 


Decreases blood glucose 
level by converting into 
eh cogen, lipid & 
proteins t increasing 
utilisation & decreasing 
hvdrnlvsis of glycogen 

. — — gi. 


Insulin 
(bvp- 
cclls, 
which are 
more in 
number)) 


Rare, tumors 
causing 
oversee re n on. 
which leads to high 
blood glucose k”. cl 
<£ damage of alpha 
and beta cells 


Increases breakdown oi 
glycogen and Eats into 
glucose 


STM, ACTH 

& blood 
glucose 
level 


Glue aeons 


cells, 
which are 
smaller in 
number) 


Person 
cannot 
face and 

' ;- s I-:. 

prep a i e in 
emer gene 


Overacts ir* 


Vasodilation (skeletal 
muscles), increase m 
cardiac output, release oi 
glucose from glycogen, 
reinforcing sympathetic 
system, increase in blood 


Stress 


Adrenalin 


condition 


pressure 


Noradretia 

lm 


Stress 
a long wi ih 
adrenalin 


Vasoconstriction (Gut) 


Coni coster 
me & 
androgens 


Increase in blood glucose 
level antagonistic to 
insulin, N a" uptake, and 
secondary sexual 
characters. 


Addison'* 

disease 


Cushing’s disease 


GfiSinn 


Protein food 


Stimulates secretion of 


in stomach 


gastric juice 


Secretin 

from 

duodenum 


Acidic food 
in duodenum 


Stimulates pancreas and 
liver to produce pancreatic 
juice and bile respectively 


Oestrogen 

from 

ripening 

follicles Sl 

interstitial 

cells 


Development of second ary- 
sexual characters in female 
thickening of uterine wall 
during menstrual cycle, nsi 
in LH, healing & repair of 
uterine wall after 
menstruation, protein 
provision to embryo. 
Inhibits FSH secretion 


retard at' ori 
in young 
and 

sterility in 
adults 


Progeslero 
nc from 
ruptured 
follicle 


jon ot uterus 
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festostcro 

n&t?P- 

hydroxytcs 

tostcron 
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ICSH(LH) 


maintains pregnancy. 
suppresses ovLilation 
Development of sex organs 
Foetus and secondtiirv 
sexual characters in adult, 
sex drive 


Castration 

before 

puberty 

leads to 

failure of 

secondary 

sexual 

characters 

with 

feme I c 

appearance 


COMPARISON OF NERVOUS AM) CHEMICAL COORDINATION 


NERVOUS COORDINATION 

CHEMICAL COORDINATION 

Neurons (sensory, associative and motor) are 
the basic units of structure and function. 

Hormones producing cells and neurosecretory cells 
(such as those found in the hypothalamus] release 
hormones and are units of structure and function. 

Chemicals produced by neuron endings act 
where they are produced i.e. very close to the 
cells they influence, commonly from less than a 
micrometer away. For example, acetylcholine 
produced by nerve endings at synapse, and 
excites the next neuron. 

Chemicals produced (the hormones or neuro- 
hormones) arc produced into and are transported h\ 
blood. These hormones affect the target cells, which 
are far away from where hormones are produced 
ADH is produced from posterior lobe of pituitary 
gland but affects the target cells present in the 
nephron and collecting tubule of kidney, to comr, j 
re-ab sorption. 

In this system, the neuron releases its 
neurotransmitter into one or a small group of 
specific cells. 

The blood borne hormones bailie million ofceD 
indiscriminately and only a few respond to these 
hormones. 

This has immediate effect or show response to a 
stimulus instantly. 

Thev mav have immediate effects i, e...:. insulin '< but 
*■ 

mostly hormones have prolonged or delayed eri V . 
for example growth hormones 

This control is affected through the electrical 
signals that travel within the cell itself and it 
releases its neuro transmitters only where it 
reaches its tamer 

This control involves only chemical siiniulaiio: :u, ; i 
the t a rget cells a r e fa r a w a \ fro ni the n i . 

This shows faster or rapid effect. The speed ot 
impulse in most cases is 100 ms but maximum 
speed recorded in humans is 120 m/s. 

Ii is not very rapid but shows slow >ui pi 
effects. 

Ihe chemicals involved in this system (the 
neuro transmitters or neuro hormones) are short 
lined t.e. broken down shortly after their 
release. Thus ihe effects of messengers sent by 
. neurons lend to be of much shorter duration. 

The hormones arc die chernu a Is whie: 

active for much longer dura v.e: 

and thus have much longe: duuu.on ■ , 

actions. 


RVH AMOl R 


Innate behavfour is collection of responses that are preJetenijineJ - •. 

specific nerves or cytoplasmic pathways in multicellular or unicellular «iwn.v- 
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All plant behav lour i* uh* ( ; ii. 

Kinesis is the behfiviotii 111 ^ 

which help them to survive inihc cn"'> 

Taxes is a directed movement 

A m' 8 ii sffm «/ h.v is a pan »>i siimnln*. mn 

COMPARISON HKTIU'. KN Ift * 1 | N< ! < ' 1 111 1 1 V W< " 

RKItAVIOUH 


.Ml M. # M f flfr 

iM^TnvrTivir la iiAVionn 

V.KARnllnFii wnATiui 


this is the type of behav tout that depemk on 
the hereditary material which the animal 
inherits. The animal may he horn with ihc 
1 right responses built m the nei vous s\ stem ns 
part of inherited structure, 

] In i . I" h * 1 • i r i ■ ’ 

dir I'M'. M rttlHH tlf.l : • 

to tur n hi' It brfci ■ ■ 
hem him v material 

1 Experience has no obvious role on tins type of 
behaviour. 

Hxpcr lem e ha * an r 
type of behavEOUi 

1 This t\pc of behaviour depends on the 
select ion operating during the history of 
species, so that it helps in ihc adaptability of 
the organism in the environment. 

Hits type ol behaviour : . : : 
selection operating dunr _: . 

individual (during one - :e 
help the organism tn i: - ' 

given environ men: 

Instinct can equip an animal with a series of 
1 responses. This is advantageous for animals 
with short, hfc span and with little or no 
parental care. 

Learning can equi p an am -u 
adaptive responses to us cm 
is advantageous for those < 1 : ■■ 
have long life spans and lias e ;m . 
so that they can modify the huh,, 
previous experience 

this type of behaviour evolves slowly in the 
species. 

l his type oJ bchav lour tiolus 
life cycle of the indiv iduni: K, . 

learning depends on the gtnciu - 

individual 

ror example: 

i) Honey bee inherits the ability to form 
wing muscles and wings for flight J hey 
inherit the tendency to fly towards 
flowers to seek nectar and pollen 

ii) Behaviour or digger wasp is instinctive 
but it does learn certain things dm mg g* 
brief life, such as locality ol each nl Us 
nests where it his to return a lit i hum mg 

for example 

U < '(MUlitlimCif UMV\ Ujk- 1. . ,, 

ttlu ir U'.-tiu t 

ol'WII »Iiuk- 

"» CIU„ Irtum.u: . 

f"'" 11 U ' - l.‘ |>tfv. tit, Vv. . 

1 '" L t u , ; UJl 

mj ) u "* U "V '^dnnlth ,lu<;, , 

111 U ,fl t‘P l Ua Il;0. IVO hi' 1 111' , 

1 * 1,111 1 1 ' :c.i, ■* It* I t ;'-h 

U |'‘ U * ( 

** » ■ - 
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Thorpe defined (earning a- that process which manifests st -cl f b udapi.inv 
individual behaviour as a result of experience. 

Such type oflcaming in which birds follow am moving objccl !-■ called imprinting 
Habituation is no gain of new responses hut los- o: old ones. 

Conditioned reflex type ! involves ihc pairing of an irrelevant sumuhi with 
primary stimulus that elicits an automatic response. 

Conditioned reflex type 'I w as explained b> Pavlov 

• Qparertt conditioning or conditioned reflex type 11 (trial and error learning i as rvi • 
Thorndike and B*F Skinner. 

• Thorpe defined latent learning as the association of indifferent stimuli or situation.'- w 

patent reward. - 

• insight learning is an extreme case of behavioral modification involving to.e app.ica..- 

insight or reasoning to a novel situation. 

Insight learning w as explained by Kohler m chimpanzee 


2. I ll is called 



Coordination & Control 



l . Oversee ret ion of ST U in huer age causes 


in male. 

3. MSH is produced from puuiian . 

4. Insulin is produced from cc\\> of 

pancreas. 

5 ^ is a pan of stimulus 

configuration and may he relatively simple. 

5 behaviour evolves slowly in the 

species. 

7 Learning was first defined by 
g is an extreme case of behavioral 

^dlfefion involving the application of 
insight or reasoning to a novel situation. 


Suiraal iqSisu [ ( 8 ) “Ml III I 

_ S ts » W —IP a ^ 11) HS3I l|i8.,in'U3y 


: s ia usu > 
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VALUES— — 


^ Value 


V 2 of nervous system 

A"' i of T^irppfi? 

Concentration of NT outside than inside 

1 0 times 

Concentration of K" inside than outside 

20 times 

Resting membrane potential 

0.07 volts (-70 mv) 

Active membrane potential 

0.05 volts (-50 mv) 

Norma: sneer of nerve impulse 

100 meters per second 

Maximum speed of nerve impulse 

] 20 meter per second 

Number of 1 avers of Meninges 

3 

Number of neurons in cerebrum 

Tens of billions 

Cranial nerves 

1 2 pairs 

Spinal nerves 

31 pairs 

Endocrine glands in man 

20 
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PRACTICE EXERCISE 



2 . 


3. 


I. Chlorosis, i.e,, yellowish hue on the leaves results from 

(a) Accumulation of toxic waste products in leaves, 

(b) Deficiency of chlorophyll, 

(c) Short supplies of mineral nutrients in the soil, 

(d) All of these 
Chemically auxins are 

(a) Indole propionic acid, (b) Indole carboxylic acid. 

(c) Indole acetaldehyde, (d) Indole acetic acid. 

Gibbercllins may be substituted for light, therefore promote flowering in 

long day plants, 

(a) White (b) Red 

(c) Blue (d) Green 

4. Which of the following is antagonist to Auxin in terms of promotion of stein growth . 

(a) Gibbercllins §) Cytokinins 

(c) Abscisic Acid (d) None of these. 

5. Abscisic acid promotes flowering in short day plants and inhibits in long day plants, 
Which of the following is antagonistic to abscisic acid in terms of flowering: 

(a) Gibbercllins Cytokinins 

(c) Auxins Ethane. 

6 The onlv promoter of leaf senescence in the following plant hormones is, 

(a) Gibbercllins < b > Cytohmns 

(c) Auxins . ( d > Abscisic AcKl ,, 

7 Which of the following is used in brewing industry to promote maltioj 

, , ^ ir (b) Cytokmms 

(a) Gibbercllins , 

) . (d) Abscisic Acta 

(c) Auxins ' 

8. Which type of the receptors are present in the ear < 

(a) Chemoreceptors 
(c) Photoreceptors 

9* Type of sensations carried by nociceptors are: 

(a) Touch. 

(c) Pressure, carrvin^ the touch sensations are present in pupillae 

10. Which type of sensory structures cm ms 

extending into ridges of the fingertips. , t .. , 

Lxuiuiiug ituv h . (b) Meissner a Corpuscles, 

(a) Hair end organs (d) Nl , nc . of [hcSL . 

(c) Piicinian corpusc es. carry deep pressure and i ihrntimi sciiMilinns',’ 

11. Which type of sensory structures carry deep | ^ |n ,^ s 

fa) Hair end organs Mone ol these, 

(e) Pacinian corpusc ls. . 5art t >f the neuron? 

12. NissPs granules are present ^ Myelin shea 

(a) Axoplasm (d) 

(c) Dendrite, 


i^ : 


(b ) M e cha n o r e cep t ors 
(d) rhemioreccplors 

(b) Tempera lure, 

(d) Pain 


oath 
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i , r e -£?. 


1 nr 

zrt - 1 

rc. ; : e 2 

— - 

* 

— - ‘ 

- - 

w ~,r . V - t J .v 


nr-n ■ 

' : 

'r 

C . V - - - ■ - 




: - : t - = _r: ~ ? 


. : 


li 

m 


x _, ^ndBri H»-:scs bm generate them. 

■: v ccOujar c-c mpor.es: of nervous 5 >’ Km ' 

„ ,« i ftr «-£ '■ vc csT'S b u i - 

~ z - t " -,: her. -jjgy mature and divide to term similar ceu*. 

bf ££l~: bs f: exdusiveh in CNS art. 

I'd) Motor neurons 
id) None of these. 

M> .;,f Hrwl rating potential via movement of K- inside the cell and >a- 

: rr is a li process, 

; . ^ (b) Passive 

: rji] (d) None of these, 

zi‘zsr'r2-£ mder restios conditions h impermeable to all the ions except 

(b) r 

(d> P0 4 ' 2 

a: ii* iwSocTjjB of action potential opening of Na+ gate with influx of Na- is a 
process**: 

fb) Passive transport. 

(dj None of these. 


i \i 


l i. Normal restmg membrane potential of a neuron is 


i : - 

- — Ufi 

action potential of a neuronal cell is: 


IV 


i 

- “ 0 rr” p 

It NT *K* ATTase pump is important for; 

i ? ^ *£n8n vt r , : rest: r 2 poter. t ;al . 

>.. '-'V- 1 , . t fjw_n f. ^ of K* after depolarization. 


fb j ■ 60 mv 
fdj - 80 mv 

(b) - 60 mv 
(dj - 80 mv 


_■ .*-■ 


Ki:v.r ; of rtv.: r.z potential 


2b Maximum 


- Ocr -m o- o: restmg potemial into action potential. 

of nerve impufve transmission is 
•*} - ^ ^ (bj 1 10 m/sec 

(c) }20fflfiec. (d) 1 30 m/sec. 

22. w fa kb of the following no central nervous system? 

Hyora (b) Man 

fc)Pte*ana (d) Cockroach 

23. C#Hordi nat ion molts in 

g ft 8 " 1 *”” °^ y ! UnCUOfl * (b > Organization of body function, 

tr,f kJtpKM lA body functions (dj All of these 

24. ^Vkh of the (otto* ing are revpo risible for t he detection of chances in environment? 

(»f Receptors (b) Neurons 

(f) Effector* (d) All of these 

25 W* faith of tb* following arc effectors? 

faj Mute tec fb) Q ands 

(cj Sen»or/ organ* (d) Bl)th v & t() , 

24. An/ Change in the environment of an organism is called 

fa/Somulu* fbj Variation 

(t) IU»pon»e (d) Reaction 
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27 , 


28 . 


29 . 


30 . 


31 . 


32 , 


33 . 


34 , 


35 . 


Hydra lias 

(a) Brain (b) Nerves 

(c) Neuron cells . _ (d) All of these 

Which of the followings is missing from the nervous system of plan aria? 


(a) Ganglia 
(c) Lateral nerves 

Co-ordination in man is brought about by 

(a) Nervous system 
(c) Both of these 


36 , 


(b) Longitudinal nerves 
(d) None of these 

(b) Endocrine system 
(d) None of these 


37 . 


38 . 


39 . 


40 . 


Which of the following transmits nerve impulse from receptors to central nervous 
system? 

(a) Sensory neuron (b) Motor neuron 

(c) Associative neuron (d) None of these 

In which of the following neurons length of dendrite is greater than axon? 

(a) Sensory neuron (b) Motor neuron 

(c) Associative neuron (d) None of these 

Which of the following neuron has a single long dendron? 

(a) Sensory neuron (b) Motor neuron 

(c) Associative neuron (d) None of these 

Which of the following cytoplasmic extensions carry the message toward the ceil 
body? 

(a) Dendrites (b) Axon 

(c) Both of these (d) None of these 

Microscopic gaps between the neuron endings arc called 
(a) Transmitters (b) Synapses 

(c) Pores (d) Nodes 

What is the function of synapse? 

(a) To allow nerve impulse to move in backward direction 
{b) To decrease the speed ol nerve impulse 

(c) To stop the nerve impulse 

(d) To provide cytoplasmic connection between neurons. 

Under resting membrane potentials 

(a) Outer surface of neuron is more positive 

(b) Inner surface of neuron is more positive 

(c) Both of these surfaces are equally positive 

(d) None of these 

Which of the following ions are involved in the initiation of nerve impulse 

(a) Na* fK 

p e (d) None of these 

Reflex actions below the neck are under control of 

(a) Brain < b > S P' nal cord 

(c) Hypothalamus (d) None of these 

Central nervous system of man consists nl 
fa) Brain 
(c) Both of these 

Which of the following is largest part of brain 
(.a) Cerebrum 
(c) Medulla oblongata 


nnaj cord 
(d) None of these 

(b) Cerebellum 
(d) I ha la in us 
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43. 


44. 


45. 


46. 


47. 


Chapt 



49. 


50 . 


51. 


52. 


53. 


54. 


55. 
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Which of the following is present inside the vertebral column 
(a) Brain (b) Spinal cord 

(c) Both of these (d) None of these 

Intelligence is under the control of 

(a) Cerebrum (b) Cerebellum 

(c) Thalamus (d) Hypothalamus 

Which of the following is second largest part of the brain? 

(a) Cerebrum '(b) Cerebellum 

(c) Thalamus (d) Hypothalamus 

Which of the follow ing acts as thermo regular or? 

(a) Cerebrum (b) Cerebellum 

(c) ‘Thalamus id) I [vpothal anius 

Which of the follow ing allow s precise muscular movements? 

(a) Cerebrum ( b) Ccrebe i i urn 

(c) Thalamus (d) Hypothalamus 

Receptors for hearing come under heading of 
(a) Chemical (b) Mechanical 

(c) Photo fd) Nociceptors 

It is one of the convulsive disorders of nerves which are characterized by abrupt 
transient symptoms of motor, sensory, psychic or autonomic nature. 

(a) Parkinson's disease (b) Epikpsy 


(c) Alzheimer 1 s disease 

48, Which of the follow ing feature is not related to 


(d) Dementia 


neuron 


(a) Conduction 
(c) Reflex 

Value of resting membrane potential is 
(a) 0.03 V 
(c) 0,07 V 

Number of pairs of cranial nerves is 
(a) 10 
$) 12 

Insolvent secretion of iodothyroxine in adults causes 
(a) Myxedema 

(c) Goiter 

Insulin and glucagons are 
(a) Protein 
(c) Polypeptide 


_ in nature. 


(b) Regeneration 
(d) Movement 

(b) 0,05 V 
(d) 0.09V 

(b) 1 1 
(d) 13 


(b) Cretinism 

(d) Exopthalmic goiter 


Acromegaly is caused due to oversecretion of 
(a) STH 

(c) ACTH 

MSH is produced from 

(a) Anterior pituitary 

(c) Posterior pituitary 

Grave’s disease is produced due to 

(a) Undersecretion of thyroxin 

(c) Undersecretion of corticosteroids 


(b) Amino acid derivative 
(d) Steroid 

(b) TSH 
(d) Thyroxin 

(h) Median pituitary 
(d) None of these 

lb) Overproduction ol' thyroxin 

) verproduction ol cortices tm>ui> 
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(b) Liver 
(d) Duodenum 

CL ‘ n nervous and endocrine system except 


Secretin is a hormone produced by 

(a) Stomach 
(c) Pancreas 

5 7. All of the following are similarities betw 

(a) Produce chemical messengers 

(b) Release chemical messengers in extracellular space 

(c) Homeostatic in function 

(d) Having slow but prolonged effects 

58. Types of behaviour enabling pillbugs to reach moist area is 

(a) Kinesis ( b) Taxes 

(c) Instinct (d)Leaming 

59. was first 'o propose an objective definition of instinct. 

(a) Thorpe . • (b) Darwin 

(c) Pavlov (d) Kohler 

60. is simplest form of learning. 

(a) Imprinting , (b) Habituation 

(c) Insight learning - - (d) Latent learning 
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1. * 1 ^ < XI_Ll Hi i\i pm mi ( 1 1< 


Reproduction 


Reproduction s$ the nxvh,mi<m th u rv <i i„ . 

Reproduction i* of two types, asexual md «xuaf wSSST ^ ^ 

rr t? w,,k ‘ h ' ,iu ' s r,sc *** ni;; 

In Asexual Reproduction ollspring arc genetically identical io ,he parents while in 
sexual type chromosome number >s halved j n offspring 

Methods of asexual reproduction arc fasten. spon.ku.onVbuJd.nu. wuetahvc propaualion, 
artificial propagation, parthenogenesis, asxmijw % 

Sexual reproduction usually involves mo parents. >\ fertilized cun is produced through the 
union oi metoti tally produced specialized sex cells from each pare ins. 


RE P ROD ITT I Q\ IN PI \M S 

* In plants both asexual and sexual reproduction are found 

* In sexual reproduction plants have diphhaphmtk life cycle with alternating if i pi old 
sporop hyte 3 nd h a pi aid pa m eti *p hyt v g e n era 1 1 o ns , 

* There are two types at alternation of generations je isomorphic (homomorphic) and 

heteromorphic. 

* In isomorphic, generations are vegetativeh similar xx hilc dissimilar in hctermtorphic, 

* Pollen lubes act as vehicle for male gametes for then safe transport to female gamete in 

ovule in hostile land environment. 


PARTHEISOCARFV 

* Development of fruit without fertilization and seed formation is called parthetwairpy. 
9 Examples are Banana, pineapples, some varieties ol oranges and grapes. 

* Due to hormonal imbalance, high auxin levels occur in these ovaries 


SFEITDOR 

Seed dormancy is special condition of rest, which enables an embryo to survive the long 
periods of unfavorable environmental conditions such as water scarcity or low temperature 
It prevents the dormant seed from germinating in response to conditions like warm spell m 

winter which are only temporary 

Resumption of normal growlh by a dormant embryo ts called germination. 

rnrlT cfT Axn FRLUT RIPKMNG 

Fruit set is retention ofovao which becomes the frmi .alter icr.ihcunon 

Auxin produced bv ovary and ripe seeds is r.mssui) 1 r m g 

i-v ' r ' , ins mbberellms and evtokmms 

Developing seeds arc a rich source ot auxi ^ 

C . 6 , ' burst o f respiratory ac U vily vallou r/jimitViYir 

rmit riocnine is often accompanied oy a uurai t 

Climacteric is associated with ethane production helping m Iron > H’ L ‘ 
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PHOTOPFRIODJSM 


# 

* 


. , npnhv studying tobacco pianl 

Phoioperiodistti was first Studied by Garner and- r , rc l |[\ [oni: ni^ht 

if, un» -I"-' *•* ^«»huh critical thus short «> I— « «*> "V* 

JT-I /■'»'- », those m which (Wmc » ih.lcpcnJcn, of photopenoj , 8 . 

cucumber, tomato, garden pea. maize, cotton 


rhotftperUidic Classification of Hants 


FEATURE 

SHORT DAY PLANTS 

long day plants 

Dark period 

Flowering when day period is 
more Than critical length so 
also called long night plants 

flowering when day period 
is less than critical length so 
aKo called short. night plants. 

Day period 

i 

Flowering when day period is 
les> than critical value 

Flowering when day period 
is more than critical \ akie 

1 V ffcct of red lijtht 

Prevents fin we ring 

Promotes (lowering 

1 Effect of far-red light 

Promotes flowering 

Prevents flow ermg 

1 Examples 

( ' oe k leh ur [ - Vlti n tl 1 1 u m ) t 
t hr : ^ituru'tnuifh soyabean, 
tobacco, strawberry 

! [enbane (/A u Si y Limits 
niger). snapdragon, cabbage, 
spring wheat, spring barley . 


Phytochromes arc blue light senauve protein pigments and exist in two farms i c P660 and 
P730. 


GENERAL 1’ROCESS 
EFFECTED 

RED LIGHT PROMOTES 

l i Gemination 

Some seeds e,g. some lettuce varieties 

2} Photomorphogenesis 
(light-controlled 
i development of form and 
structure) 

* leaf expansion m dicotyledons, 

* Leaf unrolling in grasses (monocotyledons). 

* ( hloroplast development (Hlioplusts — ► ohloroplust). 

* Greening (prolochtorophy 11 — *- chlorophyll) 

* Inhibiting of intemodes/etiolation (including epicotyL 
hypocotyls, mesocotyl). 

* Unhooking of plumule m dicotyledons 

3) Phot ope nodism 

Stimulates Dowering in long-day plants and inhibits in short dav 
plants 


Red light 660 nm 


P660 

inactive 

■«- 

Night 


t 


Dark 

Far red light 730 nm 


1’730 

active 

Day 








« 
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VERNAUZAI ION 


Fio^enne stimulated by low temperature fin bienniah and perennial) r. called vernalisation 
temperature stimulus is received by shoot apex of a t ri©. t 1 j rc '/cm or ernvy f/ of " c - 
but not by leaves as in photoperiod ism 


t 



is the mechanism that producer r.c 

gert er at i on s a n d m a i n ta i n s a . p e c 1 1 

2 . Development of fruit without i'cr.i'w/zi or, r ' 

seed formation is called ■ 

3 . Re su mpt ion o f n o rm a I g rc > wt h b y a d o r m a n " 
embryo is called . 

4. Fruit ripening is often accompanied by a burst of 

respiratory activity called 

are blue light sensitive protein 


5. 

6 + 


pigments. 

Flowering stimulated by low tempera lure 1 m 
biennials and perennial j is called 


reproduction in animals 

. Development of an egg into zygote without fertilization g called parthenogenesis 

• Examples*, ants, bees, wasps 

• In haploid parthenogenesis, haploid egg develops into haploid oilspi mg 

• In diploid parthenogenesis egg producing ceils oi me icm 

chromosomes. nmducc sperms by mitosis, in aphids females are 

• In honey bee male are haploid anti pmoucc spvmn . 

diploid 

• formation of seed w.thr.ut fer l.h/t ft: ft* absence of the mu [e 

• In apomixes a diploid cell <>f the ovule oivui i 


apumixes 
gamete 


c\ t)NIN(j 


* 


- - .... Ikiii j«r valuable eharaetcristics from » single u-ll bjj su 

I'roductjon nl organisms "i v. * , ; ^||c(.l clotiin; 1 . ami the ci .m 

without a change in iheir genetic m.i <■ 

called oton*> . iM„inld somaUc cell nucleus -» < tones 

Kgg cell without nueleu* I | 0 environmental stress and ill i 

Dhudvantagt* «K r#|«d aging, ^ ^ contributcl l the nucleus 

C/otten are identical to I be p®^® __ , — 


uairmuii),) C 


uoi]«zi|vtu^A U.1 0,11,1 ll l 11 '■ ■' 1 

|rr ^nfrt moomw <l! 


\ | .V ■s t| \ 
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Identical twins are the m^nr nis r* 1 11 1 " ' ‘ 1 
embryo when il is at iwo veil *\.m\ e.n h 1 ■ 

genetic makeup. 

They are produced rniiolu alh 


by I hr /’[' U 1 
II jo i ' i r i s 1 t ■ ■ 


* r 


> r 

i . 



FEATURE 

IDEN ! (CAL TWINS 

FRATERNAL TWINS 

Genetic Make Up 

Identical 

pjffcrcrd 

Cell Division 

Mitoiicallv ( A sexual h j 

Si. ' 

Production 

Separation of bln (ornere at 

l on: r a f n: ' 


two cell stage 

I" ■! ^ i ^ ■ „ 


SEXUAL REPkODLCl fO.N 


Hermaphrodites arc organisms ha\ mg both sexes 

External fertilization occurs in water and development is also external . 

In t eni at fertilization occurs on land, development may be external or ml cry ... 

In oviparous there is internal fertilization but development is external m h-j j: 
reptiles and birds 

In viviparous there is internal fertilization with internal development acton- • 
female body e,g. mammals 

In oviparous internal fertilization and internal development is followed V 
(^S* Duckbill platypus he. Arachfiitla). 


ASEXUAL REPRODUCTION 


1 parent only 


No gametes arc produced 


Mciosis absent 


Offspring identical to the parent 


Commonly occurs in plants, less 
differentiated animals * Em j 

microorganisms. Absent in more 
differentiated animals 


Often results in rapid production of 
large no, of offspring 


SEXUAL REPRODUCTION 


Usually 2 parents 


W. es a r C producedTriu'se are hank,,, - .. 
^gametes fa$e( fertilization) to form a 


prhvmkh PreS ° 1t 81 some stage ' m life-- . 
P event chr omosome doubling m every genet t 


_ rr— — — o 1 ^ i it i ±ia 

, hf 

recornbinatioT ^ ** * reSLlU of ^ 

^ C “ rs ,n ^ l:l l , P , t , . 


l ess rapid increase 
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jVlALK KKPRQn ncTIVF. SYSTEM 

yonads co " slst of a P air of testes, which lie outside the body, in sac-1 ike scrotum, 

-iiis is external gemlilia, which is used to transfer sperm into female reproductive tract. 

Sertoli cells, which provide liquid medium, protection and nourishment to cells While they 
are in the tubules, 

hitevstitiul cells are piesctU between the seminiferous tubules anti secrete testosterone 
essential loi production ol sperms and development of male secondary sexual characteristics. 





Spermatogenesis 



\' 


V 


Spermatogonium 


Ml-insis II 


Primary 

Spermatocyte 

a»i) 


v- 


Secondary 

Spermatocyte 

Kin) 


v 


\ ' 

Spcrnuitid 
(/ft 1 


Sperm 

\ht\ 
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FEMALE 


orPHnni-CTiVESUI^i 


Vagina is external genitalia in female 
Discharge of ovum from ovary is cal Jed o\ ulation 

Fertilization of ovum occurs m pradmd part except hunurs 

Oestrous cycle is reproductive cycle m all female, mammals 

stage femaie is on heat i.e. exhibits the desire ior mating 


if ®q © © O C 



* -s Follicle 


MaiuHUg tXuhtlon 

Follicle 


Corpus Degenerate 
l oleum C\ Lulcuni 


J7°C 


»°C 


Tcmpc nature 



. , Luteiniziim Hormone 

r.st radio I " I 'roues! crone 


/ hbllidc-Stimubtiiiit 

v ^ 

5 Hi>mmnc 



Follicular Phase 


ricnstnimioij 


s 


Luteal liui 


sc 





2 4 6 H *0 1 l t2 13 l4 l5 l^ 7 ia ,! 2(r 1 22 2 "N4 2 ^ft 27 ^s 

Day of Menstrual Cycle “ ~ 

fAxvnifft’ Viiiiies Durations mid votes nuiy differ bent lV it 
dljtfviviu fiuiudes ordffinitf cycles,) 

Female Reproductive Cycle 

* In human female, menstrual cycle of 28 days occur involving .. , 

changes. k structural and Hitu .*■ 

• ^ ** ovaries (ovarian cycle) and uterus (menne . veleV 
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Reproduction 


, Process by * hich other loll ides degenerate is called follicle atresia 
* Follicle cells alter ovulation convert into yellowish d.mdul.u , , i„. h i- 

progesterone. 

, Leutinizing hormone causes ovulation 

. The end or complete stop of menstrua) cy ele is called menopause 
, Menstruation stage lasts for t-“ davs 


2 n 


/ \ 

I 2n N 


2ft 


J\ 


2n 2n 2n 2n 



Ooy pnmm 

Vt 

l 

Oofjom.i 

. i'll It 1 Vt f f ' 

Primai y Oocyii* 


K rt E l ' i. lion 

il vision 


Secondary Oot yn» 
and ill st polm hotly 




Ovum nnds&irnnti polru 


Birth 

* The total gestation period (pregnancy) is about 280 ih\ \ 

* LTHand human placental lactogen stimulate mammary development l.« 

* Fetus is human embryo from the beginning ul momh ei rn ' - 11 " 11 

* Expulsion of placental materials outside the v ag.na is called alia N> th. .* cm 10 ts 

min after birth 

* Average loss of blood during birth is about 350t rtt 


FEATURE 


Gonads 


internal Genitilia 


Duct system 


Ga metagenesis 


MALE REPRODUCTIVE 
SYSTEM . . 


Pair of testes 


Pair nr testes & scrotum 


Seminiferous tubules* epididymis, 
vas deferens , urethra — 


Spermatogonia > Primary 
spermatocyte > Secondary 

...rtnafocvte > Spermatid 


I 


FEMALE REPRODUCTIVE 
SYSTEM 


PlIIi ''I th u ■ ' 
Vagina 


i Minima l’i in 'MS i uu \ , 
Sct'i'Hihu i'ivui i |hi' 

both 5 
_± 
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ITS 1 i l BV B \ B [ 1 S 


Placental sperm and o\m. :$ r \ :re ard v v ; .v:. 

uterus here rena 2 ;n:r..c de\-e'ormer: 


'■ - » » " * % •> L ^ ^ ■ " ■ ■ 

\ % • « * \ 


SEXl VI I Y TRANSMUTED P1SF VSI S 


Gonorrhea is caused by gram positive V ... c- Ti \” ■ Tv,;c U T bets 
membranes of urinogcnkal tract 

Syphilis is caused by spirochete myrmx u neb vhmv.ges -epuvuct \o m >. 

eyes T bones, joints. CNS. bean and skin. 

Genital herpes is caused by herpes simplex tyre II ^ :rus and produces gemT >o[eiv>s .. 
ulcers in the inlected areas. If it is transmitted to ferns may cause damage to m cs mv 0 NS 


Feature 

Gonorrhea 

Syphilis 

Genital Herfws 

AIDS 

l asuai Agent 

Gram positive 
bacteria 

Spirochete 

Vims 

Virus 

Cause 

Xeissenj 

gonorrhoea e 

Treponema 

pallidum 

l lerpes simplex 
type 11 

HIV 

Main parts 
Affected 

JT“l r ra 

Mucous 
membrane of 
uri no genital 
trad. eye 
infection to baby 

Damase to 
reproductive 
organs, eyes, 
bones, joints. 
CNS, heart, skin. 

infection of 
gemttlia, genital 
soreness & 
ulcers, damage to 
eyes & CNS m 
infants. 

i \'s[ruetuni of 

immune s\ sicn 
* 

Source of 
Transmission 

Sexual contact 

Sexual contact 

Sexual contact 

Sexual contact 





1 Formation of seed without fertilization is trails 



2. Identical twins are produced 
3 ' In .internal fertilization and internal 


4 . 


development is followed by hatching of egg. 
which provide liquid medium. 


protection and nourishment to sperm cells 
while they are in the tubules. 

^ Fertilization of ovum occurs in 
oviduct. 


of 


Process by which piimary follicles degenerate 
is called 


is caused by herpes simplex 


type II vims and produces genital soreness, 


sadlOH pniuao (U wssjiv apujoq (y) ubj leuuvoju ( C ) 
stp.-y nouas <») tnwi.drA.ACMo (f) <H.«noii W (z) sivnuody ( ,) :SJ3Alsnv 
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— VAMrrs .... 


Property 


CnLical dark length of cockle bu r 



Value 


Tritical dark length o f tobacco ' 

id.d nours 
10-11 hours 

Critical day length of tobacco — 

13-14 hours 


Critical uaiK length ox henbane 

1 3 hours 

critical day length of henbane 

11 hours 

Effective temperature for vernalization 

4“C 

Duration ot menstrual cycle 

28 da vs 

Phases of menstrual cycle 

4 

Events of menstrua! cycle 

2 

Duration of menstruation 

3-7 days 

Total gestation period (pregnancy) 

280 days 

Major organ formation 

12 week of pregnancy 

Time for after birth 

1 1= i 

10-45 minutes 

Average loss of blood during birth 

350 cm 2 


-s8,5 hours 
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PRACTICE EXERCISE 



u’ .1 


|l*M‘ 


1. hi asexual rcprnduellou "H'l’ 1 " ll ‘ :,n .1 

(a) Mciosis (il) n,„ k ol 111 

(c) Both a and b ( 

2. Which method h {U)U ^ 

(a) Sponilalioti vll t l| 

(c) Apomixis 

3. Gametes in animals are pniilticnl 

„ j [ 1 1 \ I 1 ! 1 1 ■ I 1 

(a) Mitosis , . 

v ' . (d) \pomi\r- 

4. li™r«pn^ buve h,t " Vt lt ‘ " ith 1,11 

(a) Diploid sporophyic and hap * muWum 

ih) Haploid sporophyic ami diploid p,mirtoph\to ronn.inmi , 

(c) Diploid sporophyic aiul diploid gatmiophsie m m mi u >n • 

(d) Haploid sporophyic and luploul c.nincioi'livle vrnn.innii-. 

5. Which statement i* correct? 

(a) In hcknomoiphu: generations am vegelaliveh dr. ■.mu !. n 

(b) tn isomorphic general urns arc vcgelalivelv di vmml.ii 

(e) In isomorphic general ions are vegetal ivrlv simtl n 

(d ) Both a and e 

6* In part lie nocarpy which levels arc high in ovaries 


n ,1 1 in;’ 


7. 


8 . 


9* 


(a) Gibbet al ins 
(c) Auxins 

Seeds are dormant in conditions of 
(a) Water scarcity 
(c) Harsh winters 

Developing seeds are rich source of 
(a) Auxins 
(c) Gytokmins 

Which state men 1 is Incorrect? 

(a) Climacteric is hurst of respiratory activity m IVmt 

(b) It is associated with ethane production 

(c) It helps in fruit set 

(d) It helps in fruit ripening 

10. What is critical in photuperiodiimi? 

(a) Length oflight period 
(c) Both a and b 

11. Which one Is not a day netilrti) pin nil 

(a) Cucumber 

(e) Cotton 


( I > ) { v h 1 1 nun. 
{ d ) All id I 111 ' m 


(b) I ow lempi 1 . l 1 1 p 1 • 
(di All ol ilier.r 

(b) 1 iihheu !lm:. 

(d ! A ll o( iheuc 


1 ipcning 


(hi I rnglli III il.nl | II 1 Mi 
(d) Ni me t»[ ihrse 


(b) Mai/e 
(d I l ohm i n 





13 . 


14 . 


15 . 


16 . 


17 . 


IS. 


19. 


20 . 


21. 
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\\ h Lch statement is incorrect? 

<»> In shon da y P ,ailts red light prevents flowering 

(b) Henbane is a short day plant 

to In long day plants far red light promotes flowering 
(d) Leaf unrolling occurs in grasses 

In biennials and perennials, low temperature stimulus is not received 
(a) Shoot apex of mature stem (b) Embryo of the seed 

(c) Leaves of the plants (d) None of the above 

Development of an egg into zygote without fertilization is called 


hv 


fb) Apomixes 
(d) None of 1 hose 

fb) Honey bee 
fd) Butterfly 

(b) Egg cell 
fd j None of these 


22 . 


fa) Parthenogenesis 
(c) Parthenocarpy 

In which organism males are haploid 

fa) Aphids 

fc) Mosquito 

In cloning, nucleus is introduced into 

fa) Somatic cell 
(c) Sperm cell 
Which characteristic is not of identical twins? 

(a) Produced by separation of two hlastomcres 

fb) Have different genetic makeup 
(c) Produced asexual ly 

fd) Produced when embryo is at two cell stage 
Viviparous animals are those in which 

fa) internal fertilization with external development in eggs 

fb) Internal fertilization with internal devdopmunl in hie female h olK 

fc) Internal fertilization and internal developmenl followed by haidinir ol 

fd) External fertilization with external development 
Example of ovoviviparous 

fa) Reptiles 0>) Mammals 

(c) Duckbill platypus W 

Sertoli cells 

(a) Provide liquid medium to cells in lesles 

(b) Provide protection and nourishment to id Is 

fc) Secrete testosterone 

fd) Both a and b 

2 M mciotk division In oocyte is completed 

fa) When ovum is discharged from the ov;u y 

fb) When oocyte is fertilized by sperm 

fc) lust before fertilization 

(d) Btforf the onset of menstrual u>n 

^fertilization of ovum occurs 
fa) In proximal part ol oviduct 

fe) In uterus 


v?-?' 


{ h ) In d i 1 . f . 1 1 1 1 . 1 1 1 

(ell In in n s 


I in i 
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27. 


2K, 


2^ 


3D. 


>1 


32. 


33. 


34. 


35* 


36 . 


Duration o! mi n>ti u .it i ' »'lt is 

* 

ia I 25 day^ 
tel 2'davs 

Ptoses 1 mine is SfCTflrf hs 
lik Ripening follicle* 
tel Cocpttt luieum 
MlCflafi^t period b about 
U) 350 days 

■r 

(CJ 25) dlVl 


ihl 2 b days 
i if i 2 ^ days 

(b\ l t -re c* r 'tft flu ir 

fd i 1 erv *cd ff.fi! 

{hi 200 das^ 

(Jl 32* 1 3.4 V ' 


fetus is hum. in cmhnn fnim the b- ginning of 

(a) 2 ** month 
> 


cbi 


* month 

(c) 4 "month tdl5 nK-nlh 

Vsrra^r ion of blood during both is if ut 

(a) 250 cm ib* 35b cm 

(c) 450 cm tdil* c 

Which statement b Incorrect? 

(a| Syphilis u caused by It* *> >u -*• j •*. ■; 

(b| Genital hope* pfoduttl genital iocrno** and idem 

(c) Syphilu affects eyes. honev join! t Ns 

id) Gonorrhea ** caused hv grant nc cause bacterium 

1 he animals in which ihtn arr separate male and female mdisidu.iK .m cal Jed 

(») L’nitexual <b> Bisexual 

(c) Hermaphrodite rd> None of the • 

In which of the following animals. placenta is formed? 

Ui Protolhcnans (b> Metathenan 

(e) but he nans (d) None of these 

Which of these cycles operate in human females? 

(i| Ocstrom cycle <b> McnrtmaJ cvctc 

(c) Both of these <d) s onc of Ihcsc 

During birth which of following act at birth canal? 


(a) Oviduct 
(c) \ icrus 

Nutrition to egg in ovars is prosided hs 
(a) Germ cells 
(c) Milk cells 

End of menstrual cycle in old age is called 
(a) Andropause 
(c) Gametopau&c 

Critical day length for totklchur is 
(a) 8.5 hrs 
(c) 13-14 hrs 

!u asexual reproduction offspring are genetically 

(“) Itknlica | * lhc P aren,s , <>» Non identical to the parents 

(c) Identical if mutations do not occur. (d) Both a and c 


(b) 1 tenne lube 
(d) Vagina 

fb) Follicle cells 
id) None of these 

(hj Menopause 
(d) All of these 

(hj 1 0-1 1 hrs 
(d) 15 5 hrs 
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3 7. Evolution ot po Hen tu be is p lira! I H «. t li c evol n tion o f 

W Lea{ (b) Plant 

( c ) Flowe | (d) Seed 

38* Resumption ot uoi ni.il gi o vs t li hy a dormant cmbrvo is called 

(a) Seed dormancy (b) Germination 

(c) Fruit set (d) p ri |i{ ripening 

39. ____ a quiescent form of phytochrome. 

(a) P630 (b) P660 

(c) P730 (d) P760 


40. Apomixis is a form of 

(a) Parthenocarpy 
(c) Parthenogenesis 


(b) Vernalization 
(d) None of these 
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"■Chapter 19 


Growth & Development 


. The progressive changes which are undergone before an onanism acquires its adults torn 
constitute embryonic development. 

• permanent and irreversible increase in size that occurs as an organism matures is called 

growth. 

GROWTH AND DEVELOPMENT IN PLANTS 

• In plants growth and development occur in four steps: 

> Cell division 

> Ceil elongation 

> Cell maturation 

> Cell differentiation 

Development: is a programmed series of stages from a simpler to more complex form. 

In plants growth pattern is called open growth 
Growth does not occur in same constant speed i.e. 

First slow-) then rapid-) attains maximum-)* then gradually slows 
Meristem s are young tissues or group of cells that retain the potential to divide. 

Growing points are also called meri stems and consist of groups of cells which are capable or 

division. 

in lower plants entire body is capable of growing. 

In higher plants growth is limited to certain regions called growing points 
There are three types of meristems i.e. apical, intercalary and lateral mcrisicm^. 










Types of Meristem 


Feature 


Location 


Plants 


Role 


Nature 


Apical Meristem 


Tins of root & stem 


In all plants 


Primary growth 
(increase in length of 
plant) 


Permanent 


Intercalary 

Meristem 


Base of intern odes 


In all plants especially 


Production of leaves 
& Powers 



Lateral Meristem 


( 'amhium 


Cjymno.spciTns & 
dicot 


Secondary grow Eh 
(increase in width) 


Permanent 


„ rr rtnin si/e and then stop. H is called detetmiiuue 

♦ Leaves, flower and fruits are grown to a certain 

growth. that continually replenish themselves called 

• Vegetative root and shoot grow by men stuns 

indeterminate growth . 

T YPES of GROW IU IN PLAN ' i£ 







* Growth is of two types: 
r Primary growth 

* Secondary growth 
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* 

* 


In fu tutu i * nn t ft, |fi ■ rn.>r y I « »n 
1 1 • \*'< atttfttt j f'l ft hi ilt, 1 1 n:,f 
mi mm i- is 1 1 Him I mm. 


H (jy {Jplt-d 

m* n added f >) 


me 


^ : — 


IMTASf SOI r l H 


t » n k\\ t h n l m 1 1 1 1 1 i f ! h i l;i t | Haiti ■ ■ ' * 

( ill division 

* ( ell, UK hm- <- iei i/i by 

* ll is iissmutlcd with cell i . Ic seated a' tip n' mo’ zm shoots. 

* ( t-lls are ‘.mull have spherical nuclei 

* i yl in nun v;luh H riK’d 

< i'll elongation 

* A little distance from tips of root , and oot 

* Uy uptake ol water, pla .iicity ol cell -a all increases anc J *a!l pre>'-re reduced 

( idl maty ration 

* final size is achieved, 

* lith and cortex do not elongate further along the ax*s. 

* fells of fibres and Irachtods elongate lengthwise more. 

Cell differentiation 

* Walls of cells become ihick 

* Walls of xylcm vessels thicken, 

* Walls also become pitted. 

* New structural features develop 


CONDITIONS OF GROWTH 

External Factors 
Temperature 

• Maximum optimum temperature for growth of plants is 25-30 °C and least is 5- 1 0 ’C 

• Normal rage of temperature for growth is 0-35°C 

• Growth stops at 35“40°C, 

• Growth and temperature have a directly proportional relationship. 

Light 


* Light affects growth in three ways i.e. intensity, quality and duration 

* Red light favours elongation of cells, 

* Blue light enhances cell division but retards cell enlargement like l J V rays 

* Duration of light plays a role in inducing or suppressing flowering called photopi rmtism 

uxygen 


Very high supply of oxygen inhibits growth 

Carbon dioxide 

Decrease or increase in concentration of CO. also effects growth 


Internal Factors 
Hormones 

IAA causes elongation of cells 
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Water 

( t ,[B donate by absorbing water 
Nutrition 

Directly proportional relationship with growth 
Vitamins 

] hey arc organic compounds synthesized within the plant body in the presence 0 


fork cambium 


Vascular cambium 

t 


► Bark 
Xylem 

Phloem 


Zygote— *• Embry 6 



-eaf primordial — ► L eaves 

ihoot apkal — ►Bud primordial Lateral shoots 

+ Shoot elongation 


men stem 


— — ► Cork cambium 
Root apical — ► Vascular cambium 
meristem 


Bark 

Xylem 

Phloem 


-►Pericyclc — ►Bud primordial - — ► Lateral roots 
►Tap root 


DIFFERENTIATION 

* Differentiation \ s formati on o f sped a I i zed ti ss ue , 

* Occur in 5 stages: 

Stagel Stage 2 -> Stage 3 ^ Stage 4 -» Stage 5 

Embryo^ apical mcristems^ cambium forms-* leaf, root and shoot -» full differentiation 

Primordial s 

f^noWTH CORRELATIONS 

* Different plant parts grow in different directions and different rates. Such reciprocal 

relationship is called correlation 

* Such type of correlative effect in which growth ot apical buds suppresses lower ax. llpry buds 

is called apical dominance. t 

* Apical dominance was experimentally preferred by I hm.ann and Skoog m ! 934. 

* Apical bud inhibi ted the growth of latern 1 shoots call ed Mto,y effect. 

* Removal of apex releases the lateral buds from apical dominance. It is called compensatory 

effect *■’ 

* diffusing from the apical buds cause apical dominance while Cytokinhts if 
applied directly on the inhibited bud allows lateral buds to he released from apicnl 

dominance, 


KIPS Entry Test Sei m 

www. topstu d yworld . com 







Chapter 19 


Growth & Development 





1. Permanent and irrcm-.iblc mcnxt.se in si/r ih n 
occurs as an organism matures is called 

2. . arc young tissues or group of ceils 

that retain the potential to divide. 

3. Normal rage of temperature for growth is 

_ % 

4 . F orm a t i on o f c a mb i u m re p ruse rt t s 

stag c o f di f Teren t i at i o n . 

Such t ype o f c o etc J at \ ve c ft e c t m w h i c h grt jw t h 
of apical buds suppresses lower axillary buds is 
called 




GROWTH AND nr .YEI.OPMENT IN AMMAI.S 

* SllloZ'm^ undergone by a„ organism in the course of 

being likeMs parents M ' 1S * CgS mt ° a h ' ghly com P |cx aild an independent living 

• Key events in animal’s development 

Gamete formation ■» Fcrti.ization -» Cleavage -4 Cassation -> Organogenesis 4 

DEVELOPMElNT of rvnrv 

Fertilization and Incubation 

■ Fertilisation is internal. 

At 36-38 C the chick completes development and is hatched on 2I - day 

Cleavage 

.* Cleav a ° e « T!°r C a r mns m ferti,ized ** * called cleavage. 

(as in birds) is c a |I e LS^fcli^3° PlMm ' aylne ° n ‘ he sur,ace l - ,f Volk at animal pole 

Morula 

taolcava2e . ^ 

Blast ula 

Gastrulation s cafkd blastoderm 

. Characterized by movement and rearrangement of cells 

• ,„ d , iypMm . __ 



°° ^ W-f W «M(0 Vmo 


-SJOAcsuy 
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HUM ul (luhl i li mr ■ , LL |i ,[ L 
p, i p.n i nl M.i'.unl. mil m.il m r < , 


Growth & Development 


1 h l I ’I 1 I'm | i 1 1 1 i [ H . 1 1> . 1 1 ii ;■ '/fill' i r ■' : '* 


>1 llill I Wll | | ■;< h|| | , if 1 1 p| ift t'lt nf fit* ft 

N( ji nC l, t inl ami itumiiMmi 

, local ihickcMOl)', Ol I IomK j>:n I, Oil folk |,| u |>lltlln . ii.l .,1 .d 1 

, |U.itf.tmul ;UiM w\w II- L‘S|Uinlm f - p-im lavriv in nyy with m I. j I yjiij- ■>&> i J jukvjj perm 

wait 

, { ’,i\ l 1\ tvltt ivn thr \ oik uni I lie riultideim L .illnl Ir \ti\n\» lu primih ‘ J 1 ," 1 

, W )\ sul mesoderm uij.vim.vs mlo vnmift's 

* (.’iiulv Einnn.nl between noiii.iIk and splnu'lvnu mt’Midei til i . i aj]ni rnclorri 


Neiir n lntion 

* When neural plate is burned embi vo is called neiuula 

* Anterior pail of neural lube develops min biain while |><iMenm pai! min spinsil curd 

* Cavitv enclosed m neural lube is called iictircu'ucl 


Mil’ll AN ISMS Oh DIAIKH^lkN I 

Hans Dietrisch explained mechanism of development m sea urchin in IK r >2. 

Spt'itutnn explained mechanism ol development in salamander zygote. 

Gray crescent is the pigment free area that appears at lime of toilfcwlitm. Us position is 

important iti development. 

* AH cells contain the same nuclear information 


Stole or Cytoplasm in Development 

* fertilized egg of sm asetdiim contains cytoplasm of four dil Cerent colors that is segregated 

into different blostomcre. 

* C'liw cytoplasm-^ produces larval epidermis 

* Yellow cytoplasm-^ gives rise to muscle cells 

* Ciray vegetal cytoplasm gives rise to gut 

* (.rey equatorial cytoplasm -> produces notochord and neural luhc 

•** «gul«- «* artd A - hils irrefiubr 

* Sperimcm, on Acctabularia were performed by lt~mmeriin K shown, role of nucleus in 

development* 



4 „ <imrt 1iihiun embryo If* explain ililin i mi 

JjUtMM performed experiments or P , de ,., n U) stl muh.tc eciodcnui cdk 

* Mesodermal cells have some effect on the eca 
ncrvoun system, 


to I nun 
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Chapter 19 

Cytoplasmic components ihitt control tin - Him i u >n i u: 1,1 " 

m orpho gene tie de term ma n X s . 

KMimVQMC ION 

Hans Spemann and Hilde Mangold worked on vmhryotih induction m I )2 4 

Dorsal lip area is privmi/r which causes dvvdt'piiK'Mi whidi is called pnman 

induction 

aging 


Aging can be defined as negative physiological changes in our body. 

Study of aging is called gerontology. 

Aging occurs because of limited mitotic divisions, changing in ml race l Mm' substance, a: 

spon taneou s sms tali on „ 


SIGNS AND EFFECTS OF AGING 

I... oss of hair 

Development of small pigmented areas in the skin of face and arms 

Dryness and wrinkling of skin 

Loss of agility 

Increased weight due to fat 

Poor vision 

Forgetfulness 

General weakness 

Decreased body immunity 


Degeneration of cartilage in joints leading to arthritis 

Degeneration ot elastic tissue in tunica media ol blood vessels leadim? to arterinsf’f^m-si^ 

Blood clotting in coronary arteries. 

Increased cross linkages in collagen 


REGENERATION 

* The ability to regain or recover the lost or inj ored part of the body is called regeneration 

* Among invertebrates, sponges possess great power of regeneration, 

* Regeneration occurs because of retention of undifferentiated cells 


G roup 

Example 

Part Regenerated 


Sponge 

Can regenerate any part 

Invertebrates 

Lobster 

Pincer claw 


Starfish 

Portions of arms tf central disc survives 

. 

hart h worm 

Head 


Salamander 

Limbs 

Vertebrates 

Frog 

Limbs but only during meiamomhosis 


Lizard 

Tail r 


Man 

Healing ot fracture &. repair of bone 
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ABNORM AL development 

ferotology is branch of biology, which deals with abnormal development and its causes 
Environmental lactors causing abnormal development arc called teniog^ns e g. ionizing 
radiation (X-rays). 


CAUSE 


Genetic defects 


Chromosomal abnormalities 


EFFECT 


Defective gene, dominance 
or recessive gene, 
homozygous or het c rozy go u s 


examples 


Environmental factors 


Metabolic defects 


Extra chromosome or 
missing chromosome 


1 Icmopj ilia 


Ionizing radiations 
N ut r i t i on a ! d e lie lene i es 


Structural deviation during 
organogenesis 


Klinefelter's syndrome, 
Turner’s syndrome 


* Mutations 

• Effect on differentiation 


Microcephaly, C left pamie. 
Microd ae tyl. Poly dactyl 


- — • ■ ' — ■ ■■ — ~T' ’ ' ~ ~ __ 



1. 

2, 


Series of mitotic divisions in fertilized egg is 
called ■ 

Rlastula is characterized by presence of 

segmentation cavity ■ 

Local thickening of closely packed cells at 
cephalic end of primitive streak is called 


4. Cavity enclosed in neural lube is called 

i 

5 “ " can be defined as negative 

physiological changes in our body. 

6. Among invertebrates, _ _ possess great 

power of regeneration. 

1 i s branch of biology, which deal s 

wh^a^ormal development and its causes. 


I 


A3oionuai.(£) sounds (p) 


3u ifiy ( 5 } poooJnoM (h) 


, omooh <e> W ( 1 ' 





KIPS Entry Test boric s 


X 


www.topstudyworld.com 








Chapter 19 



VAI 1 I 


Property 


Temperature range for normal growth 


Optimum temperature for maximum gru v t r 
Temperature for least growth 



Incubating period for development of' fjurk 


Number of people over 75 years of age 


Number of people over age of 75 years afte r h^i I i c e ntury 


Number of people over age 80 years 

- - — . . - A X 'an Jr 


Number of people over age 80 years after half eentu i y 



maxi mum human life span 


> t > ■■■• i 

■ i t f . 


/I r I . t i 
8 pjrJiNo; 

f 4 \ imOiur, 

jfjfl Jr'ih 

J / r J 1 1 i I ■ r j r i 
f Jit \ y . ■ 
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Growth & Development 


PRACTICE EXERCIS 



1 Growth process is 
(u) Irreversible 

(c) Sometimes reversible sometimes irreversible 

2 A plant Inis a growth pattern called 
(a) Closed growth 

(c) In between the two 

3 Speed of grim III is 
(a) Rapid throughout 

(c) First slow then rapid liven slow again 
4, Meristems are group of cells that 

(a) Allow the surrounding region to divide 
(c) Help in movement 
5 P Higher plants grow through 

(a) Growing points 

(b) Whole plant body is capable of growing 

(c) Only roots grow 

(d) None of these 

6. Meris terns sire of 
(a) Two types 

(c) Four types 

7. Apical meristems are located at 
(a) Tips of leaves 

(e) Tips of roots and stems 

8. Functimi of Intercalary nieristcms is 
(a) Increase in length 

(c) Production of leaves and (lowers 

9. Lateral me ri stems are present in 
(a) All plants 

(e) Monocots 

hf Intercalary mcristems arc ot 
(a) Permanent nature 
(c) Some are permanent some temporary 
1 h Ik'lcrmhuitc growth is 
(a) Growing continuously 
W) Primary growth 

1L Vegetative roots and shoots grow by 
til) Determinate growth 
(e) Indeterminate growth 
la plants growth is of 
U) Four types 
(e) One type 

^ 'Secondary grow th Is actually 
hO I- Mens urn of plant body 
(r) PmduehiNi of leaves and llow^ 1 1 


(b) Reversible 
(d) fcmponirv 

(hit )pen grow ih 
(d ) Node of these 

(b) Slow throughout 
(d) First rapid then slow 

(h) Provide nutrition 

id) Retain the potential to divide 


(hi three types 
id) Five types 

(b) Tips of flowers 
(d ) Tips of roots only 

(b) I ne reuse in diameter 
(d) None of these 

(hi Gymnospemis and dieois 
(dl In atjimtic plants only 

(h) IVmpo-rary nature 
[d) None ol iliese 

(H bUivUuline grow lb 

l^d) t irow to eerunn si. e and then 4 o[ 

^bl Primary po\\ ih only 
(d) None ol these 

\b\ l iu* types 
I wo iv j h‘ > 

(jet [iu'umsl m l "v k ue . - 
[d) None of 
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Growth & Development 


15. 

Cambium j re examples of 

U ' Apical menstems 

(b) Intercalary mcrr.inu . 


n'" 1 lateral men stems 

(d) None o( lJu >e 

lo. 

Grow th of multicellular plants occur in 

tal Two phases 

(b) Three phases 


K ) Fix e phases 

(d) Tour phases 

17. 

In multicellular plants cell division occur by 



(.a) Binary fission 

(b) Conjugation 


ic) Meiosis 

(d) Mitosis 

18. 

Cells elongate by 
(a) Mitosis 

(b) Uptake of water 


(c) Stretching 

(d) Formation of cell wall 

19. 

Plasticity of cell wall increases during 

(a) Cell maturation 

(b) Cell elongation 


(c) Cell differentiation 

(d) Cell division 

20, 

Cells of fibers and trucheids elongate during 
fa) Phase of cell division 
fc) Phase of cell maturation 

(b) Phase of cell elongation 
(d) Phase of cell differentiation 

21. 

During cell differentiation 


23 , 


24, 


2S. 


26, 


27. 


28. 


29. 


(a) Walls of celts become thick 
fc) Both of these 


22. Maximum optimum temperature for growth of plants is 


(b) Walls of cells become pitted 
(d) None of these 


(b) 25-30 degree C 
(d) 20-40 degree C 

(b) Blue light retards cell enlargement 
(d) UV rays retard cell division 

suppressing flowering, phenomenon is 

(b) Photoperiodism 
(d) Photogenetics 


(a) 30-40 degree C 
(c) 10-20 degree C 
Which one is incorrect 
(a) Red light favours elongation of cells 
(c) UV rays retards cell elongation 

Light duration plays a role in inductnp or 
called 

(a) Photosynthesis 
(c) Phototropism 
Root primordial develop from 

(a) Apical menstems + r 

(c) PericycJe W lntercaIa O' meristems 

Growth of apical burls suppressing lower axillary buds is™* 

(a) Lateral dominance ; k ^ 

(c) Apical dominance ; .J to ™P e dsatory dominance 

In chicks fertilization is (d) B ° lh a and b 

(a) Internal ... _ 

(c) Both a and b M B * tenlal 

Incubation temperature for chick is U, ' lt ' ° ! t ' lese 

(a) 20-30 degree C Ac , 

(c) 36-38 degree C T de S ree c 

^S r r idin836 * 38DC tempCrature ’ chkk ’ s C E6 « hatched^ C 
(a) 20 day 25"' 


on 


fc) 23 rf day 


day 
(d) 2 1 sl day 
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Chapter 

\Vhich one is incorrect? 

(a) Epiblast is presumptive ectoderm ami m< md, , ,,, 

(b) Hypoblast is presumptive chd&lcnii 

(c) Hypoblast is presumptive mesoderm 

(d) Upper layer of cells m blastoderm is cpililnxi 

31 . peripheral part of blastoderm making i.mimt tviih volt h , .it. -t 

(a) Area pelluctda fi.i ..[..t ji 

(c) Blastocoel (d| Areo |il;n.» 

32 . Cavity formed between somatic ami s|ilancluiit mcsmfei m K . alM 

(a) Gastrocoelc (b) IU 11 M 01 trek 

(c) Coelom (»!> N ['111 r|r 

33. Mechanism of develop hi cut was explained by 

(a) Hans Dietriseh (b) Npemaim 

(c) Both a and b (d) 3 hietmuet I im^ 

34. Which statement is correct about gray crescent? 

(a) A pi Rented area that appears al time ol lertili/aiioti 

(b) A pigment free area that disappears at (he lime nl feilih/almu 

(c) A hyperpigmented area that is present m the embryo 

(d) A pigment tree area that appears at time of fertilisation 

35. Which statement is incorrect? 

(a) Fertilized egg of an ascidian contains cytoplasm ot lom colours 

(b) Yellow cytoplasm gives rise to gut 

(c) Grey equatorial cytoplasm gives rise to notochord. 

(d) Grey vegetal cytoplasm gives rise to gut 

36. Acetabularia crenulata has 

(a) Irregular shaped cap (b) Regular shaped cap 

(c) Irregular while young and regular white adult (d) No cap 

37* Which statement is correct? 

(a) Ectodermal cells have effect on mesodermal cells to induce diltcrentiation 
(h) Mesodermal cells stimulate ectodermal cells to form nervous system 

<c) Endodermal cells stimulate ectodermal cells 

(d) All are correct 

3& Negative physiological changes in our both is cal let ^ 
fa) Teratology 
(c) Regeneration 

$xr. 

The ability ^regain or recover the lost or 

(a) Aging (dyFrirnarv induction 

w) Abnormal development ,. ... 

Among Invertebrates who possess great \w\\^ u ^ ^ ^ ^ 

. (j) fematodcs 

(c) Sponges 

' W|liL ‘b statement b incorrect? S;l i J , ( , Mk ici cm- e yr i:e 

'■I) I arthwiirm cm icgenerate its heat . y ^ t . m . 

tc) I n/;iul L - ;ni regenerate its head 


(b) Aging 

(d) Knibryonie induction 




41 . 


nniB 
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45. 


46. 



(b) Somite 
(d) Coelom 


Growth is basically an increase in 

(a) Number of cells fbj Size of ceil s 

(c) Both of these fdj None of tnese 

The stage of rapid cell division just after fertilization is 

(a) Organogenesis fb) Ctea^gi. 

(e) Gastrulation (d) Growth 

The German scientist Spemann worked on differentiation in 
(a) 1924 0>) 1929 

(c) 1915 (d) 1940 

Inducer substances are produced by 
(a) Notochord 
(c) Archenteron 

What is the feature of cells in gastrulation? 

(a) Division 
(c) Differentiation 
Vertebral column is formed from 
(a) Ectoderm 
(c) Mesoderm 

Liver and pancreas arise from 
(a) Foregut 
(c) Hindgut 

Hemophilia is 

(a) Excessive bleeding due to defective gene on sex chromosome 

(b) Due to extra sex chromosome 

(c) Due to structural deviation during organogenesis 

(d) Due to nutritional deficiencies 


fbj Migration 
(d) All of these 


fbj Endoderm 
fdj None of these 


(bj Midgut 
fdj None of these 
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Chromosome & DNA 


i (1\( FH OF Cl I )MKS 

, . t i . ustii*‘i f IMSIilc tllC tlUcil'US ill fll L i I ! 1 , ' f ■ Li.' . 

Chromosome are thread like structures thji agf** 1 in>!Ut 

>t obsened bv the German embryologist llWrfer timing in 1882. :n 


I si on 

L hmmosoiryev were first 
ee!;> of salamander San ae 


* ftuMan cesn c -tu untiiiiv^vniL n ^ 

NO. OF CHROMOSOMES 

Mosquito 


— — 

Honeybee 

32 

Com 

j 20 

Sugarcane 

SO 

free 

20 

g — 

Mouse 

40 


1 \ l>KS PI (ItROMOSOMt-S 

* 

* ( hrurnosomc is made of two <// rjf/dS. a centromere (primary constriction) and a 

secondary constriction 

* Karyotype is ihc particular array of chromosomes that an individual possesses . 

■ Telocentric mid acrocentric \ shaped 

* Sub metaccntrte -> j shaped 

* Mctaccnlric -> v shaped 


Centromere 


Chromatid? 

/\ 


Primary 
contricliori 



— Shod arm 


Secondary 
Satellite consfflcllon 


—Long orm 



Matoccnlilc MmwtMfe Acwcdita T.locenhlc 


COMPOSITION OF Cllimivin^m r . 


s 


Chromosomes arc composed of ON A fdfiw. j 

SNA is also associated with ehroZoml ^ ^ A **»«»«* 

A typical human chromosome coma, ns about UO million ( 1 .4* 10*) nucleoli „s I »N t 
KnucUosome ,s composed ol e#t Instonc proteins and coiled 1>NA duplex 

HvaMtt ^ POS,l ‘ Ve ' y ChaiBCj JUI - 10 of basis amino acids, ar S ,nme and lys.nr. 
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* 


Chromosome & DNA 


Highly con den sor] portfire nf the 
Ijahronialiii is condensed only ^1^',''"’" r!lll<:tl ^mhronwiin 
configuration ml ils genes can be ttprc ^ ( , 1 ! *"' 1 <" other trmr. 


1 1 i . in open 


Short foy o n of 
OH A | , : U/ 


'deads on ; t 'jtnnfj' 
form of chromatin 


3 Q*nrn Chrom^hn 
fibro of packed 
rtucteosomcc 


Section of 
Chfomosom* in an 
Wand ad form 


Condensed section 
of chromosome 


Entire mdolic 
Chromosome 



i 

30 nr: ■ 

r 


nlrorri' ;iv 


i «i{)U in 


3-QO mi, 

| 

* 


rills niiMHVinsOIVIAL T1IKOKY OF IMIF.RUAM I 


’ I’eWnil role- uf chromosome in heredity was first suggested by Gaum a... 

( orri’its in 1900 

’ < hrornosnmal theory of inheritance was first formulated by American II at,,, Sunon 

* S« chromosomes wee first discovered by Thomas //«»/ Morgm, m 1*>W. sin, )>•„,, • 

* A?f' v ( . hmmosomc 1S called sev linked 

1 1 uii determined by a gene nn X thro-nn * 
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Chromosome & DNA 


dna ‘is nr tjrnITARV material 


First evidence of hereditary nature of DNA was provided by 


a British miemboInLust 


Frederick Griffith. 

Transformation is the transfer of genetic material from one 


cell to another and can alter the 


genetic make up of the recipient cell 

Avery, Mcleaod and McCarty experimental ly proved that DNA is heredity mater tah 
Harshay & Chase provided final evidence about DNA as heredity material by using 
radioisotopes P n & S 35 for DNA and proteins respectively. 


CHEMICAL NATURE OF DNA 

German chemist Friedrich Miescher discovered DNA in 1869. 

Basic staic lure of nucleic acids was determined by the biochemist P*A Levene in 1920. 

DNA contains 2 main components i.c. phosphate groups, 5 carbon sugars, purines and 
pyrimidines 

Purines -4 adenine and guanine 

Pyrimidines thymine and cytosine, RNA contains uracil instead of thymine 
DNA and RNA made up of repeating units called nucleotide « 

Phosphodiester bond is present between 2 nucleotides 

Erwin Cbargaff showed lhai the amount of adenine = amount of thymine 

Amount of guanine = amount of cytosine 
Biinsh chemist Rosalind Trankiin described X-ray diffraction analysis of DNA. 



Nucloosom^ 


MO,), | „ v , 

According to Franklin all ,i Wilkin DNA i 

a complete helical turn of 3,4 nm . ’ ** 3 sh m with a diameter of 2nm and 

Hydrogen bonds exist between the in,. 

Adenine forms two hydrogen bonds w P f 1,SCpail '- 

cytosine ' ^ thymine and miw n 

guanine tonm three bonds vihi 
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and Staid 

original duplex is conserved .. v • ■. 


Semi -conservative replication was confirmed by \r twho „ 
ln Semi conservative replication, the sequence of ,h c 
round of replication , the duplex itself is m>t 
According to conservative model , parental donhl^ k -i 

DNA copies consisting of entirely new molecules h d “ ***** 

According to dispersive model, parental DMA ,J„„m u , , , 

. > „f„ii j,, ltl L f _ rrri „i . , 1 . ' UISA "ould become completely dispersed and 

strand oi all daughter molecules would be a mixture of old and new 

WA polymerases catalyze addition of nucleotides to the complement strand of DNA. 
They are of three types l II and III m bacteria 

The true E.coli replicating enzyme is DNA polymerase III 
Rate of replication is 1000 nucleotides / sec 

Primase constructs an RNA primer t a sequence of about H) RNA nucleotides 
complementary to the parent DNA template 

Replication always proceeds from 5 1 -*3* direction on a growing DNA strand 
Leading strand elongates towards the replication fork. 
lagging strand elongates away from replication fork. 

Okazaki fragments are 100-200 nucleotides tong in eukaryotes and 1000-2000 nucleotides 
long in prokaryotes. 



Tip late strands 


fork 


nkiA 


hgs.se 
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Chromosome & ONA 


* 

* 



thread I r k t: it 


3 

4 

5, 

(i 


inside the nucleus dt the time 




v compile. 

■4_ 


ht stone proteins ar ,E . ' 1 i I)'-- 

tv the tram‘s -*t u e r -r\~ 

tmtenai frortMffie ce: f - ■ -; r ' ' 

the generic rrt&sc .o o: "it re * ■ p cr' 

British chcrm>t ’o,: \ 

diffraction arui> > ’ o\ I >N \ 

c lor gale s mu arJ- t h c rqk^a' • 

fork dunr.i: DN \ rep': ;jt . . m 

bonds c\ her a ecu : e 

a ha^c pair 


COM 1 FI OF t .1 N 1 


Archibald Gar rod and Jf tlUam Bateson worked on heredit'- J: • .m -l’ •• 

* 

In a/Aa^rowurfcr. patients produce unne that contains homogen:. su a, 
turns unne black. In normal mdis idisak. it is broken dow n inside the d . ' 

George BeadU and fdiward latum worked on ncurospora and dc . 
enzyme hypothesis. 

Genes produce their c fleets by specifying structure of enzymes and ! 
structure of I enzyme so / gene / enzyme relationship hut as j 
pol>peptidc subunits so / gene 1 polypeptide relation ship 

PNA ENCODES PROTEIN STKI CTl UV 

Frederick Sanger described the complete sequence of amino acid* of msttl.n 
lemon Ingram ,n 1956 discovered the molecular hasts of sickle cell .mem, , 
The^equence ol nucleotides that determines the ammo acid sequence of ., p.-ote . . 


CKLLS l SF R NA TO MAKF PROTFIN 

Basic mechanism f!t resdinu 1 aiu! Hvnri'ecin 

dogma k Senes ts ,n all organs. w called a, . , 


2SS2ST” ,,NA *«~> '« ™*-a ■ 


Transfer of information f rom RNA to prolans ,s called 


dogma) 


! ttnnsk -npritfn 


tttmshuUm y? step c 


U1MUMJ pu;|ttsoa (f> uo;„.nL.qpmm | <f | .•.uu.'J 1^,' x.* )*3 wV' ' >S * ** <« 


V 


’tUOSl'luo.nu l |l is. 1.1 tout 
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& s k * * > 

****»KMpt»a* 



4, *~k l‘ on 

F10TI N 



\ / 

•NMM *<>di 


Tij>n of K v \ 

* Tl^ft a.^ fjyuri #/ \ I rRN ^ tRS \ 

* >mm crfl* contain iNhU 4< J: * : lurxii of iRS \ rr** 

JR \\Sf kIPMON 


rriiu n^iM li ihc pr^tKs bs rnhichmKSAcw. >f Ur DS A .<NU^ - crw -: * - - 

■ rij a th the he!p i»f ar> efi/^Tnc ^ ^ | 

R M * polvmrmic inmdibn on* one «trmod of MW. *■*■*"' * F «**■“ 

< nher urand ii ca\.c 4 c&Jim$ uramd** ***** ura*J 
R*' * poJvmermse en/vme svnihni/r* HS^ fr*wn - to 5 . 

'ere ,s only one v.pr of RNA « prod*"** «** • "* wm,b *' fw °* 

■'• , o^-A noS>1lKTUf synthc-H ft all 1 type’ * ^N.\ 

tl rok,r > o«„onlyc > net > pcofRN^T^^^ • *M 

h eukaryotes f M polymtrw / "* 

poltmrrtHt /// synthesizes tRNA nJ 

frmKnphon starts from promoter on ^AW^ n(l , v \ abo called 

ln prokaryote* within promoter there we "* h eukaryotes these are -25 and - 

sequence and TATA AT sequence also called ' ‘ 1 

■' vt « . footed into the cytoplasm when it is 

bacteria newly synthesized mRNA La kMrvotes it has to travel a large J: an ^ 
■inverted into polypeptide chain, while i n 

■ntide the nucleus to nbosomes outside in y> P and phosphatases hy addii; 

'" mRNA is pn»««l 6» f “ “ 

-methyl OTP as can at 5 end while P <,1 > / 



(.1 M M( 




. m i, lii ill ilr .. '■■In' 11 1“' ' ** V -i I '■ 

(it‘n tih ' ■ i*df I s - uotubiMiiuon 

, - - 

making atiil'ieial mRNAs or armmi acyl iRNA.C *»« »> ' !i ' 

(hit nt 64 codons , (codons I'VV l ' A< ■ mul UGA node lor -m-, , 

known as I'thbtt 

| vcn scnoian.1. with iniii.ilion codon U ! <>. which encodes the amimi acid im-il - 

is called start I'Oihtrt' 

C 'ttu'fh' t ihli' is not if u tit* universal betMiJ^c l { iA onion h u li fs rmnn.iNy ;i 
in mnnchoridru appears ^ tryptophan 

I RANS NATION 

Fhre c nudmuic sequence on tRNA h gulled a/ttiendan. 

Rihosome and umimiacyf-tRNA ts called initiation complex 

Particular tRNA molecule becomes attached to specific amino acids through rhe aci; r 
li c 1 1 \ l i l i n u uia lues called aminaucy!-tR\ A synthetase 

’’ S1IC) '* invoked in peptide bond formation, A (Aminoaey! site) for succc-o- 

ominoacyt-tRNA and H<Extt site) to eject hollow tRNA. 

Initiation factors, elongation factors & termination factors arc the main components enzyme 
involved m process of translation. 

Translation starts at star, codon t AUG) and ends at stop codon (UAA, UAG. UG(a). 

MUTATIONS 

2EH£r " m DNA ei,her <■* * fc ^ »r »» r. 

sssjrr - ** »*■* 

a chromosome from diploid naml-iei- 5 II ^ V °, Vlri S presence of an extra chromosome or loss el 

syndrome, Klinefelter's syndrome etc ° C r<>mosomo fading to syndromes like Do'vri ' 

PoiM '"“““ions arc changes which ’afW o, 

sequence of DNA nucleotide e <> sickle cel? " . mcssa 8 e itseIf producing alterations in l* 

1 V** a point mrna.ion T™ ** P^^tonuria ‘ 

va me at position fi Iron N terminal end in Hh K° 3 C ^ anj = c a| nino acid glutamic acid i-' 1 

1,1 P^yikaonuriu, phcnvlahni Hb ‘ beta chain 

H£ me hydroxyiase - p^nyLIL^LtSr 1 bccausc of defectivc iw '.3 

Lilates in brain cells causing 11 
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• l 11 alkaptonuria, pnttrnK mmhIih - n 


contains 




. — - _ ift 1956 diiHmveffrtl flit 

molecular basis tif sickle cell am fnia 


3, Basic mechanism uf reading and r r i i,f : m t 
genes is in all organ isnis> is call' *\ ■><: 

4 f Human cells contain bIjimii iIi II f uI 

kinds of iRNA mulct ulrs 
5 > Transcription stalls I'mm on I pM 

template strain I 


6. Every gene starts with in iliaii mi ■ "f km |lr 

which encodes the amino id 

site on nbuRomi p ■ imnl ■ ■ -1 m 


7 

ft 


peptide bond loTinalmn 

aberrations ntr i iiaojv • 1 1 ' ' ' ’ |pir “ 


presence ot an c^ii’H.ln oilin' t mu "» 

chromosome 
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Chrom 


osome & dna 


PRACTICE EXERnsc 


Whith is incorrect? 

(a ) Chromosomes 1 *’ observed by Walther Fleming 

ib) Chromosomal theory' of inheritance l' 1 fornmlated hv vu i, c- 

c) l 1 ' cvldence ° nieredlta ^ natLlre fWA provided bv FricLS " t 
(d) Sex chromosomes discovered by Thomas Hum Morgan ‘ M,wch * 

Chromosome is made of 

(a) 2 chromatids + 1 centromere ^-secondary constriction 

(b) 1 chromatid + l centromere + primary constriction 

(c) 2 chromatids + 1 centromere + primary constriction 

(d) 2 chromatids + 2 centromere + secondary constriction 

Chromosomes are composed of 

(a) 40% protein and 60% DNA ( b) 50% protein and 50% DNA 

(c) 70% protein and 30% DNA (d) 60% protein and 40% DNA 

Atypical human chromosome contains nucleotides in its DNA 



8 , 


(a) 240 million 
(c) 150 million 

Histones have abundance of amino acids 

(a) Valine and lysine 
(c) Valine and arginine 


(b) 140 million 
(d) 360 million 

(b) Arginine and lysine 
(d) Hist idi one and threonine 


L A portion of chromatin that is condensed only during cell division is 


14 


il. 


(a) Euchromatin 
(c) Biochromatin 

Transfer of genetic material from one 
makeup of recipient cell is called 
la) Mutation 
( c ) Replication 
^ ho discovered DNA? 

W P-AXevene 
( c ) Friedrich Miescher 
DNA contains 

• a ) Purines (A and G) pyrimidines (U and (c) 
Purines (T and (c) pyrimidines (A and G.) 

■G Purines (A and (c) pyri mi dines (U and G) 

Ll Purines (A and G) pyrimidines ( T and (O 
h DNA 

k) A iorms two bonds with T 
A forms three bonds with T 
, A has a helical shape with the diameter o 

(•) 3 nm 

^ c )2run 


(b) Heterochromatin 
(d) Nucleochromatin 
to another that can alter the genetic 

(b) Transition 
(d) Variation 

(b) Frederick Griffith 
(d) Rosalind Franklin 


(b)G forms three bonds win 1 
(d) Bo* a and b 

(b) 4 nm 
(d) 5 nm 
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- mi -fiiiserv a,ive reputation after on e round of • on 

S)Squeu* ^jjjJJlSSrdSr neV mok , CUleS 
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13. 


14. 


15, 


16. 


(aj DNA polymerase I 


17, 


18. 


19, 


20 . 


(bj DNA pel vinery ;.' 
fdj AH of these 

(c) DNA polymerase III polymerase is 

Rat* of DNA replication by v \ ■ fb) 1CM>0 micieoT-<fc = r_: 

(a) 2000 nucleotides / see ^ . j qjq nucleotides sec 

syascis-*' «•— 

Ml 1 # 

(c) Both directions 

Which statement is correct? f . 

I a) Leading strand elongates away from the replication fork 

(b) lagging strand elongates towards the replication fork 

(c) Lagging strand is constructed discontinuous! y. 

(d) Both a and b 

The length of okaaaki fragments in eukayotes is 


(fe) r^y 

(d) None of these 


fb) 200-300 nucleotides 
(d) 100-200 nucleotides 


(b) Urine becomes black 
(d) Unne contains phenylalanine 


21 . 


22 . 


23. 


24, 


(a) 150-250 nucleotides long 
(c) 1000-2000 nucleotides 

In alkaptonuria 

(a) Patient’s urine contains homogenetisic acid 

(c) Both a and b 

The sequence of nucleotides that determines the amino acid sequence of a protein is 
(a) Chromosome (b) DNA 

W RNA (d) Gene 

Central dogma is 

(a) Transfer of information from DNA to mRN A 

(b) Basic mechanism of reading and expressing genes 

d Ew Mr' 10 "’ fT ° m RNA ,0 P rot As 

[d] Synthesis o! all three types of RNA 
In prokaryotes there are 

$ £» SE oK SlCcraS 8 (b) 0ne type 0fRNA polymJr3Se 

Human cell contains p013me "“ (d) Both a and b 

U) 25 " ' - 1 erei| t kinds of tRNA molecules 

( c ) « (b) 35 

(a) Travels a la mR - N A (d)is 

[5 U directly released into 10 Wtimn 

o Contams a cap and ta,! yt0plasm 

W Both a and c 

<0 Ut,G,UGA,UAU tb) UGA.UAG.UAA 

(d) UGG,UAA.UAG 
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Chromotofn# & DNA 


<’>» A' 

id) tUi*r > 




If' 




rii) I r >p'fi^ * r 

<d) Methtair* 

M" f *fn \ in jrrufir* j i i ■ ] i 

f b f Ar.i H.4#Ur 
(dji * jcnetfcc 

r>f 

(b) Kibotora and tP NA 
fdj 


if these 


ti) 

*■> 




3U 


31 


33 


34, 


35. 


H. 


37. 


31 




% 


i b) Phenv ’ * rt< >r 
I d > Hk’th a and ! 

fb| I - ' T 

(d) he**: c.s a 


iuna 


N smlltnl by 

j SUljl I’iMHWl 

^SMrt emltm 

1(( hi \ i*A % a * 

(t) Su*l u ' oJr,n 

iniiirtUmi t ott'in 

|| trr v nurivtUisI*' wqiMPIli'f on U(N \ tha« 

(ill t ihIihi 

j c ) Ssionnensc codon 

InUlullDn cotniilirn tn transhiihm is c. 

(il ) Ribosome and armnrnicyldRNA 
Sc) tHN A and aminoacyl-tRNA 
Fiimipk 1 * of chromnwimal aberrations art* 

Sickle cell anemia 
( C ) Down's syndrome 
l'nini mutations are represented av 
i t} Presence ot an extra chmmoomc 
tc) Alteration in sequence of DNA nucleotide 
Strand of DNA which is not transcribed is 

(a) Antisense 

(c) Coding (d) None of these 

Phenylketonuria is due to <l«ricicnc> of ^ ... 

(a) Phenylalanine d All of the* 

(c) Phenylene 

Molecular basis of sickle cell anaemia was found Jh> 

(a) F. Sanger 
(c)Vemone Ingram 

Which is incorrect about nuclcosome 
(a) 2 turns of DNA coiled round histones 
(c) 200 nucleotides in one nucleosome 
Sex chromosomes were I’ 1 discos ere m 

(a) Man 

(c) Fruitfly 

A sugarcane cell has — chromoso 

(a) 20 
(c) 40 

Centromere represents 
( a ) Primary constriction 

(c) Tertiary constriction , ;f Ejected separately ' . .. . ' 

Which of the following cal kill mice «f «««* (b) Heat WtM K 0- ; ....... 

W Live R type pneumococcus (d) Heatto^- ■ 

^ c ) Uve S type pneumococcus rtr -nared by u - n itK 

^ Ray diffraction pattern of DNA was P (b) Maunt 5 - 

^ a ) Rosalind Franklin td) L rK k 

(c) Watson 

I" «ckle cell Hb, which chain is affected . ^ Beta chain 

$ Alpha chain (d )Noneot 

m Both of these ==^ — ^vyww topstu dyworld 


(b) Beadle ano I - 
to I Menda! 

(b» & histones i» 2 k '' 
(di None of these 

(bi Pea plant 
(dt None ol these 

(b) 32 
(dl SO 

(b) Secondary eov,'-: v- 
tJ) Quaternary ccmst c 


mm 








CELL CYCLE 


&% 

< 

TO 

u 

~*m- 

C 

#**■ 

■n 

O 

& 

TO 

c 

5 












& 

w 

.2 

u 






to 

a 

O 


<s 

O 


Vi 


c 

o 


a 

3 

■g 



w 

TO 

TO 

JZ 


£ ? 


O 

.3 




O'* 


m 


~ o 


£ ©C <5^ 

c 

5 Si 

£ | 

E ra 


u> 

0 ) 

c 

£t 

o 

TO 


£ 

TO 

TO 

O 

% 

U 


u) 

TO 

O 

2 




®e 


c 

fl 

a 

e 


UJ 


o 

l i= 


TO 

TO 






*9 


CL 

I 



= u 

^ ^ 


TO 

TO 

rt) 


e 

□_ 



& 

c? 

£ § 

a 

c 

< 


a? 

to 

ft 

TO 

a 

fG 


a? 

£ 






KIPS Entry Test 



» 


r 

t'L 

ri 

£- 

II 

Pt 

In 

(j 

Sc 

L'L 

Irt 

a: 

hi 

Fu 







Chapter21 



introdu* 


c»ll Cycfo 


II ^c^ucncc of change'; invdIvmi^ |m i imj r ,f 
js called cell cycle 


[,f " ' H' M ,,| 


lf '■* I e ■/ j v . >J( . . 

f J 

arc two phases of cell cycle i.e 

• jflterphase :- period of non iipi>;.icnl dn 
MHotic phase:- period id division 

Led between two consecutive is 

' inteiphase is further divided into 01 phaie, § phnid , m ,i *./ 

' Q}.pltase is period of extensive rnchd.i. . "II .... 

I ^meposl mitotic cell remain in d» plm* I- n L , 

cells of lens of eye. 

J n frfl.se> DNA IS sy tithes i /I'd find i , ,j 

, C2-pfiose pnep are3 cell for division 

, inhuman cell average cell cycle is about 14 hn iini-f-.i-: 10 i f \ p iLi I Mm ' i / 

• Full cycle in yeast cells is only 'Ki minutes, 
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DMA replication | 


dlvt^iori 2 


flam a|«<; 


Cell division 


«*£:. '" aphij *w U8h,er w,i » * ^ * m» * 

Mitrmubuhx l!!" 1 ” wllo 'e cel!. 






Test 


MeiosiS 


Cell division 1 


Duplicated 
chromosomes 
line up 

IndMcfuaJfy on 
the spindle 


MITOSIS 


Mitotic cell division 


Blvaienls line 
up on the 
spindle 


i 


DMA replicator 


Fitwcia V 

rru onr-TSOne 
M.jMr iiJy J.rur .1 * 

hr mpscsme 


Pairing of 
duplicated 
\ homologous 
chromosomes 
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microtubules 

• ‘Tr uni kinetochore microtubules collectivclv^, "’ K 

' JU a ^ mSWS ’ S f0rm€<i by aSter mA s Pinl. ItisSl tT** 

I u 1 Ul, t^r lhan mKh :uv 


I’roptias'-’ 


Anaphase 


Telophase 



events 


t'entrinles divide and 

Mitotic apparatus is formed. <,V "' g ' l> ,>PposiU: p(,ks 
C hromosomes condense as they coil 

NHlHL Bl^anc and nucleoli ,1, ^ 

One spindle iiber lronC^dT^le gels attached V, 
centromere of each chromosome. 

Chromosomes are arranged ai equatorial region of spindle. 

l-.ach kinetochore gets 2 fibers 1 from each pole 

Spindle fiber contract and centromere divides. 

Each chromatid now called chromosome moves towards 
opposite pole. 


Reverse of prophase. 
Chromosomes uncoil 
Nuclear membrane is reformed. 


^MiSsitlJo^nt in asexual reproduction, regeneration, healing of wounds, replacement of 
older cells, development, growth, tissue culture and cloning ^ Mormmm 

• Hereditary material is equally distributed in continuin' of similar information is 

remains unchanged generation after general, on, thus contmiuty 

ensured from parent to daughter celh 




AND ANIMALS 


jyi l rosis IN ifLANJj* 


Present 

(ctiino 


Absent 


Inward to outv\ 


ANIMALS 


plants 


featire 


1 entriole 

^ : -ic apparatus 
1 hangc in cells 


Elions 


Phnigmopliist 


( iumcic formal ion. vC ^’; p ' 
propagation. »ssiic 
growth 


OuPvauid£i]]Adl 

Pu^ownm. • 

— v — ~ 

reccin ' ati>’- . . j 

of worn 
developing 
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1 • Period between 


consecutive divisions is 

vycie m yeast ceils is on Iv 

„ 1 y — - minutes. 

composed of protein tubuim a 

He during ^ an,Jn£ctl at equatorial region i 
irnwr"^ - phasc of mitosis. 

rse of prophase. 

^^toother^rt? ^ loca, ' Zed and not 
of invading cell=,\, 

is indication of ^ 01hcnvisc normal 


\ 'O 
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KIPS 


CANCER 


Cancer is uncontrolled cell division. 

Tumor is unwanted clone of cells, which can expand indefinitely. 

Tumors are of fim basic types i.c. benign and malignant 

Benign tumors are localized and not transferred to other parts, cells behave life- . 

and have little deleterious effects c cdh 

Malignant tumors invade surrounding tissue, divide rapidly and metastasize 
Spread of tumor cells and establishment of secondary areas of growth is cill«l , 

Presence ce,ls in « Chenvise «*,, Z* is U2? ^~ *** 

c m „l„ are less JWeMated, high nucleus moplssuue ,Z lZ? T” 

many mitosis y 1 mi raIi °* prominent nudfealj ? n ,i 
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MKIOsis 


h mciosis, chromosome number in daughter cells been™ u „ 

,. takes place tn diploid cells only In meiosis onlv sm-ilf com P ar ed to parent cell, 

hirst meiotic division is the reduction division. b ^ rcpllcatl0n of DKA occurs 



SU- phase °j- m j 10 j l - 8, 

further divided into: 



Pachytene 


Diplotene 


Diakinesis 


Metaphase I 


— — — — Events 

Condensation of chromosomes occurs’ " " 

Size of nucleus increas es. 

Synapsis starts i.e, pairing of homologous chromosomes. 

Each paired but not fused complex structure is called tetrad or 
bivalent 

Pairing is completed. 

Each bivalent has 4 chromatids. 

Non sister chromatids of homologous chromosomes 

exchange their segments due to chiasmaia formation 

Paired chromosomes repel each other and begin to separate. 
Homologous chromosomes remain united by chiasmata. 

Each bivalent has one such point. 

Condensation of chromosome completes. 

Homologous chromosomes united at ends. 

Nucleoli disappear, 


1 Each bivalent i.e. pair of homologous chromosome is arranged on equator ot cell. 
Bivalent is still attached at chiasmata. 

1 Arrangement of bivalent is totally random so it will lead to fuithct genets ' aT 


Aftapha se ] 

| ^'ndlc fibers contract and pull the bivalent apart 


“wvij tsui iu ttu i auu uuu li * i 

TOT nosomes move towards opposite poles and chtoniati > a[C no 


T 


e Sh 


ase I 


i y Uclear membrane is reformed. Cytokinesis occurs. 

Uo daughter cells are produced each with haploid (n) chromes. 


l-n 


te* 01 Meiosis 


. rt D ^ man Mains chromosome number constant general^ __ su^m fscairs hapi ,cnin ^- 


CVm 


L! I 


»ver and random assortment of chromosomes 


s arc tw 
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Chromosom e 
~~Chr. Nee 


chronicle 

Additional 
2 n+- ] 


t Tianees 


■ ■ ■ Sl l | niii 

mj^kkd I, 


FEATURE 


MITOSIS 


MEIOSIS 


Dfcfmitte 


Consianc} of 
chromosome no. 


Oinmiosomt' number is same m Chromosomes number is 

daughter cell s us m paicm cell half _ _ 

Cc\\ to cell Generation to generation 


Pa inn i: 


Crossing over 


Variations 


Evolution 


Cells involved 

Reproduction 
Divisions 
Imerphage 


Both diploid and haploid 


Somatic cell s 
Asexual 


Daughter cells 


No 


Replication of 
chromosome 
Rule m plants 
Role in animals 


G a mote I p rroa 1 i o n , propagation 
Asexual reproduction, 
_devdopmo n i. growth 


Spore formal ion 


Gamete ionnation 


Inability of chromosomes to se^T^r! ^ tNC1l<) ~ 

nteiosis is called non-disjunction. ' ^ crossm ^ 0ver during an a phase and telophase c: 


1 E A Tl,RE UOWN s SYNDROME 


Gs] i.iiitosoni r 
Additional 
2n+I 
47 
24 
Ova 


KLINEFILTER'S 
SYNDROME 


TURNER’S 

SYNDROME 


Sex chiomusti-ao 


Mtssine 


Gamete 


Gamete 

involved 


Abort use; 


A Heeled 
I ndn iduab 
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m m S* S •' mu**** » «« «*» I. 

'imvtls INI) IMEIOSIS 


Hif* 


fit ci vlutwn 




relation 


\]\v mi i ci coi net , 

piohudmg longue. nirniiil 

ivuu datum. i lei active 
dv\ L'lopnictU of CNN 



45 autosome+XY 


2™**-^% imatT 
“e*. no *perm at 
*JWUlaiu)n, under 
development of 
secondary sex characters 


44 auiosomc^XXY= 4 ' 


cd mostly, if 
um i\fd have 
female appea uii-lc. 
short stature, 
webbed neck ns • 
ovaries, complete 
absences of germ 
cells. 


44 auto so me- V 


APOPTOSIS A MD NF.CKOsis 

, Apoptosis (Greek word meaning dropping off or falling off) , s internal programme of events 
aid sequence oi morphological changes by which cell commits suicide 
, Cell death due to tissue damage is called necrosis. 

, Necrosis damages neighbouring cells and cause inflammation 


FEATURE 

APOPTOSIS 

NECROSIS 

Definition 

Morphological changes leading 
to cell death 

Tissue damage 

Other name 

Cell suicide 

Cell murder 

Role 

Beneficial 

Harmful 

Release or 

intracellular 

constituents 

No 

Yes 
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i 


| Synapsis occurs during l ' f I'W-**' 

2 ' is l he longest phase of mmosis. 

a hnbililv of chromosomes to separate nr.oi 
*• 

of me in sis is called , 

4 . Sa, 

• — f - ' .rnnmc oIVvcnts and -vV.ucoce 

5, internal KttUK . h , fl | 

of inotphulogtc.il i hans, c- 

commits suiaulc tscali^ 


v (?) sjsojDopj (j?) iinnounfsXp-u°N U ~) 1 a *fl — — 


:u>' a Ml ^ 
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Properly 


Average celt cycle in man 
Length of mitosis in man 
Length of G1 phase in man 
Length of 5 phase in man 


Length of G2 phase in man 4 .5 hours 


Average cell cycle in yeast cel! 

.... 

90 minutes 

Length of chromosome during prophase 

1 0.25 um: to 50 ~ 

Chromosome involved in Down's syndrome 

2 j sl ■ — ■ — 

Number of chromosome in person with Down's svn drome 

47 (2n - 1 1 

Chances of teenage mother having Down's syndrome child 

i m many thousa’v 


Chances ol 4u years old mother having Down's syndrome child 

I m hundred — 

Chances oi 45 years old mother having Down's syndrome r hiM 

3 in hundred 

NumUcr of chromosome in an individual with Klinefi Iter's 
syndrome 

47 (44 autosome - XXY)^ 

l^J umber oi chromosome in an individual with Turner's 
syndrome 

4^ (44 autosome * X 


2“ noun 
30 m mu tes 
' 9 hours 
1 0 hour: 


Vahie 



_ 
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PRAC 


Cell Cycle 



in 


an 


_pha\i‘ 


(h Hi 1 phase 
(d) S pha>e 


tbl Mitosis takes .'ii jt" ■ ” 
id) Yeast ccl ! e:k\ 


S. 


I 


to. 


Period between two consecutive divisions is cal| t t) 

(a) lnterphase (b) Resting phase 

(c ) Mitotic phase (d) Cell cycle 

pNA is synthesized am! chromosome number is doubled 
(a)Gl phase lb)S phase 

(c) G2 phase ( d ) GO phase 

[n ease of neurons, post mitotic cell escapes cell cvele and remain i, 
without proliferating further 

(a) GO phase 
(c) 02 phase 

Which statement is incorrect? 

( a ) In human, ceil cycle is about 24 hrs 
(c) G2 5,5 hrs 
Mitosis occurs in 
(a) Diploid cells only 
(c) Both diploid and haploid cells 
Microtubules are composed of 

(a) Actin protein (b) Act in and myosin proiesns 

(c) Sphingomyelin and tubulin (d) Tubulin protein and traces o: V 

From each pair of eentrioles sets of microtubule' n ri^inut e 

(a) 2 (b) 3 

(c) 4 (d) 5 

Mitotic apparatus in animals is formed by L 

(a) Aster kd spindle (b) Polar and kmcwchorv microtulwk* 

(t) Spindle and RNA s P indlc ® nl > l)rotcill , 

A special area of centromere with specific base arranginw- 

"here spindle fibers are attached is called 

(*) Chromatin (b) Aster 

<c) Kinetochore > Pnm;ir > cons 

Each kinetochore gets fibers in mitosis 


(hi Haploid ' s , 
(d) MwnoploiJ on A 


n. 


(a) 5 
ic)3 


(h) 4 
(d) 2 


critical phase of mitosis is 

( a ) Prophasc 


n . 


(b) Anaphase 
(d) Tdopha^ 


13. 


of prophase is 

W hterphase 
Anaphase 

^ idants mitotic apparatus consists of 

Gentriole 

^ ^ntrioles, and spindles 


(b) Me Up huso 
(d) Volopluiso 


Coniriols 1 and 
(J)Spuullos \>n\' 
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15, 


Hi, 


17. 


IS. 


19, 


20 . 


21 . 


22 , 


23. 


24. 


25. 


26, 


27. 


Chapter 


21 


Cell c 


about pbragni«P las,? 


ycle 


Which statement is not true _ : (Jo] apparatus 

(a) Formed from vesicle onginaimt, 

(b) Ifresent in plants only 

(c) Formed ai the end of anaphase 

establishment jf-n * mm »f UTOI. K 

r fbj t.. sneer 

(a) Benign tumors 

(c) Metastasis < d > b P' stasts 

Which is a feature of malignant tumor.' 

(b) Little deleterious effects 


(a) Localized 
(c) Few mitosis 

Feature of cancer ceJIs in common? 

(a.) High nucleus to cytoplasmic ratio 

(c) Many mitosis 

Mciosis occur in 

(a) Diploid cells only 

(c) Both diploid and haploid cells 

Mciosis occurs at the time of 

(a) Gamete formation in animals 

(c) Growth in animals 

In ter phase of mciosis lacks 

(a) GO phase 

(c) G2 phase 

Homologous chromosomes are 

(a) Similar and identical 

(c) Not similar and not identical 

The longest phase of meiosis I is 

{a) Metaphase 

(c) Prophase 

Tetrad or bivalent is 


(d) Metastasize 

(b) Prominent nucleoli 
(d) AH of these 

(b) Haploid cells only 
(d) Monoploid cells only 

(b) Spore formation in plants 
(d) Roth a and b 

(b) G I phase 
(d) S phase 

(b) Identical but not similar 
(d) Similar but not identical 

(b) Anaphase 
(d) Telophase 


(a) Paired homologous chromosome but not fused complex structure 
b 2 unpaired homologous chromosome P 

(c) Paired and fused complex structure 

(d) None of these 

w uX b ”'“ los " , ' s “ “'"Ptood 1 

(c) Pachytene 


in 

(b) Zygotene 
(d) Diplotene 


(h) 4 chromatids 
2 chromatids 


Each bivalent has 

(a) 3 chromatids 
(c) 5 chromatids 
Crossing over occurs between 
(a) Sister chromatids 

(c) Independent chromatids 

Inability of chromosomes to 
tailed c 8 r cgate during 

(a) Crossing over 

<C CtaomMop,! ,<,„dl SJ „ Won (b) anm*™, 

(u) None of these 


Jb) Non sister chromatids 

h .:..* 1 and ever y chromatid 

anaphase and telophase of 


meiosis 
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r^i,Kii 11 ,ntwrm? 

,j 4Nyiwi"'in<- involves autr.sf >rnc 

, . T , r - timtT , f» syndrome 2r.-l 
( I Kijiicicllci 5 yis'lrome XYV 

S in t***'* ***** arc involve* 


Cell Cycle 


Ji ' 1 ( ' t .j| (Icuih flue to I issue damage 
!' ctuses inflammation 

g tfSKET * ” h,ch - — ■ «* 

, cell Ilf human heint; has 46 chromosomes; it divot, t , , 

Mt h having 23 pairs of chromosomes. 1 he division «- lu ld he'’™ W,me dau ® hler ««- 

(a) Msiosis fb) Meiosis 

(c) A mitos i ; s f d ) B udd mg 

Mitosis takes place during 

fbj Developmeni s'c jzmv.-f- 
fdj All of these 


Tl jiniv^" - ■ 

r ' (a) Healing of wound 

(o) Vegetative propagation 


32i Which of the following category comes under Turner's s\ ndrome? 

(a) A male having 2 X chromosomes (b) A female h£\m z : 3 X chrc-m rr.es 

(c) A male having only 1 Y chromosome (d) A female havir.j ord> ; X chrom - 

\} m Morphology of chromosomes is best studied during 
(a) Telophase (b) Metaphase 

(c) Prophase (d) All of these 

34 Cytokinins refers to 
(a) Di vision of nucleus 


(c) Division of cell 


(b) Division of cytoplssr 
(d) All of these 


35, Which fibers interdigitate with each other? 

(b) KinekxTiorc fibers 

(d) All of these 




(h) l’nditTe:c:Uu s -:e-j 
K d) Less differenced 


(a) Astral fibers 

(c) Polar fibers 
^ Cancer cells are 
(a) Differentia led 

(c) Highly differentiated I • \ 

Crossing over in meiosis occurs during 

(a) Zygotene 0 >)PKh 0 ften 

. le) Diplotcnc (d> 1 l*k«wsi> 

'* V\ hicl, division does not show replicatin' 1 ot i ' irt ’ l, ’“ i 

(a) Mitosis (blMc^as! 

(c) Meiosis II Id) NO* tv! I oe* 




SSE^*** *“***"»> *-*- r 

, (J) N,»o 

' “wh’s syndrome can be Represented ns 

(a)Xo I l,)NNN 

tc)XXY tt 13 x v , > 
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VARIATION & GENETICS 






onapier^^ 

GEN ES, aiT T^T 

Ihe basic unit ofbiologi^T^ 

Etion of gene on (he chtomn. ' ll ' 11 


Variati 


Genetics 


<-«*' sll,L , ""'"Steal information 

.he pos '" 011 of sene on ,he chromosome is talk- 1 > 

When genes are passed in the f onil of inta ! . " 

inherited similarities are conserved but when , i, pBrcn ‘ «l con,b miUl()11 ,, , 

partners of a gene pair are called a/fr/„ VSC ”*'»* or shuffle, Viir i M ^!!" smerat,Mfs . 
lumping S enes doni settle neacefinu, ... ... ‘ ” t,,1ersi ‘‘ 


inherited similarities ait conserved but when i 
partners of a gene pair are called alleles 
Jumping genes don’t settle peacefully „ n th ■ , 

different loci on the same chromosome or others ’ " Wy kec P on hoppmg on 

phenotype is the form of appearance of a trail 

» ft. i-ie mJividia| fof _ mcohiBii) 

GENE Pom 

Any group of sexually interbreeding organisms of tl - 

time and space is called population. " 1 sanie s l 1CC!es that exist together in bet! 

All the genes/alleles found in a breeding nomilati™ 

gene pool. Isolation at a given time collectively called ,h, 

Gene pool is the total genetic information encoded in ih«> i n .,i .. ... . 

existing at a given time " “’ e l0,al ,n a hreedmg populatio, 


MENDEL’S LAWS OF INHFBiTAtcr f 

. Gregor Johann Mendel laid the foundation of classical genetics by formulating two laws of 
heredity. 

» Mendel performed series of breeding experiments on garden pea, Pisum sativum for I I 
years. 

* Mendel chose garden pea as his experimental plant because its flowers were 
hermaphrodite, it was self-fertilizing but could also be cross-fertilized, time gap 
between generations was short & it has many sharply distinct traits. 

* Such traits which have clear cut alternative forms are called contrasting traits 

* A true-breeding variety' is that which produces similar offspring upon self-fertilization. 


TRAIT 


DOMINANT 


RECESSIVE 


Plant Height 

Ffa^rColour 


jWer Position 


fad Colour 
fad Shape 
Se ed Colour 
feed Shap e 


Tall (6-7 feet) 


Purple 


At leaf junction (axial) 


Green 


Inflated 


Yellow 


Round 


Short (9-18 inches) 


White 


At tips of branches iicrmmnli 
Yellow 


Constricted 


Green 


Wrinkled 


r0£ s involving only one trait at a time is called monohybrid 

S ^ which appears m FI is Call ^^skcd by dominant) but reappears in K « wl,eU 

Uc u trait, which does not appear in I’ 1 ( nla 

r «**ive. . . . . rtn ,,^ for all the seven contrasting 

v, end e | got same 3:1 ratio in offspring of mono ty n- 
Pairs of traits 


In 
an 
w& re 


. v * raised F3 generation b> - - . [iH]p j s 

lit, Mendel raised J> pl roulH i and 


. B , 0lle Particular seed shape trait, Mendel , ra ‘ se “ '_ b * cC ij n g PI round a 
nd concluded that 1/3 of F2 round were like 


inonohybrids like f S round. 
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^tawofWMW-ddW. ■ ■ rwti- uh!. ■ . 

m ' n, 7 *««> 

loh»n*n remmol tlcit mw^ ’ M . tlJ | inter twice- •* 

(iiiinwi /»• '***** ' m tame, twch r->u is cal led A»m<-; u . 

When bodl »«*** of * <*** ^ 

"" 1 '«!' ' wk * ! “ «n t atai«i»ni •* <h ™ ««* J»W is ca 

ivhoi both iltelf* «' * P" ...... r 

i i. . t 1,11,1 Arler** 

Amity!** 1 . d , „ j rJI , lvU u trait it dwnuunt m plica,.: vj* r , 

^ d “ n "‘ •*”“ ■ 

nf .IUI««4lnrin]£E4nHi< lnrmaTi"n 


Vfct <!»«■>■ «l ilWr^ iltirinK U™" “ 


H 


Kt 


( tJfllrti « 



Sc^r t Jlmn 


A««*ilin, ' ia* <>f the t» snfing Alkie* faf cadi trail 

legate iw^irair i from each other at so that each piiKtc leecivcA only one '! r 

twn illcSo 

Fhcnrtypc rain --f V. rvki 1 .) * "t Segregation is <:/ an J ■' *pe ra;: ■ is 1 : 2:1 

I IM ( RUSS 



frtfrnm : v ji.jtji:-,: u» ’V, L h ,s;. individual shemmg a don n nan pTeflut ,p ■ >■ 1 

individual rt»r«cvuve phenotype 

h is used iii fir ! owl ilsc 8 uwy -■••us or heterozygous nature of the •.-•;■ «r-: •_■ 

Tf*i emu of a round vet d 


CASK 1 


If I he seed is hoimvvgous round (RRi n * ill 
grow mto a pea plant that fortm nil gametes 
*ifh only -R- allele Wnnklcd seed plant ^ 
always homozygous wccwivc ft will form ;di 

gamete* with Y allele Fenilifation will result 

in KitiP « round seed pi • igeny 

Result! 

All rutiini seed progeny 

Itr;’ ,n ™ t4Uv *** MW 


CASE II 



It the seed is hdefo/y gou-. rour ' • f'f ! 
'.Tuw »«ii a plum that forms hall the mi 
^sth R and hull with r allele 'V : ■ ; r 
plant will Iottti otilv r type ol 
femlr/aiion will result u\i ■< >0 r< ” 

5 0* o wrm k.J ed seed pro e i,- n v t v e : j 
wrinkled seed in the pro Liens ■ "■ 

prewd for htdetwvgtuis tur.ie f ' 

parent 

Result: 

m Utid seed and half wrtnkk 
progeny 

I He leskd phciKH>picallv d.niimant n 

'* >/veous 
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Vari 21!°" & <w 


1* 


^3 


Cross in which two traits arc studied at same ^ 

According to law oj independent aSs „„ <lil, yhrill 

■ i.-vedm the same cross, th e j r a |] c | cs ... wl) en i# 0 

j n ,he dihybrid cross a clear cat 9:3;hJ phaw J^J e,, *»‘lly into ££ 

Alleles for particular trad w ere not bound to r t, ^ f " 1111 ' 1 m n 

these were free to assort independently. ' n m ^rental combiner . , 

. . ■„ _i_ — . .i- J jorever rather 


IJlt-3'' |"ouvih|y 

probability is chance of an event to occur, 
two independent events 


When two independent events are occumni; 

of each joint phenotypic combination can be ^ * ***** . tti KBo 

individual phenotypes.lt is called product rule " hy mul!, P | y ir d: the profcabdifc ■ 

The joint probability that both of the independent events «,tu, - , 

the product of individual probabilities of each event ’ ° Ccur s,mu| taneosvly is eq *. t0 
Independent assortment of genes depends unem i 

chromosomes. P Up ° n mdcpcndew wwnwt of their 

Only those traits assort independently whose alleles are riding on non-homdopius 
chromosomes. bUUi 


omosomes. ^ 

All genes present on homologous pair of chromosomes are linked to each other m the form of 
a linkage group so they cannot assort independently, 

Mendd's work was published in 1866. 

Albinos totally lack melanin pigment in their bodies 

It is a recessive trait and two normal parents can have an albino child. 



h 

2 . 

3. 

4. 


5. 

6 


information. 


is the basic unit of biological 

is the form of appearance 


of a trait. 

All the genes alleles found in a bi ceding 
population at a given time collectively called the 

if*h« ra T^toh m. "« w* f; i;r kei1 

by dominant) bul reappears m K >* ® ,le 

renamed elememeu as gcue» 

wtM,f Mei'-lel’s I .a* ofScgregaticn 

Phenotype ratio Ml “ 1l 

is., and gcm’iM u '■ - n their 

Albinos totally ‘ at * 
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* 




* 


, ov, of an allele over ir, partner allele on the . 

Dombianee is physiological elfec , hc other, presence of reccssi-.,- 

When one allele is completely phenotype as homozygoie. It .... . 

functionally hidden, so helcroEygote has 

complete dominance. trrmvM *£ is intermediate between phenotypes of the - 

JSffiSS S . g'™”« Ml « - 

<*+ » - ***• 

expression of both the homozygotes. 


RELATION 


EXAMPLE 


Complete dominance 


incomplete dominance 

Codomi nance 

Overdominance 


All traits of pea pi am 


4 O' clock plain 


MN & ABO blood types 

Heterozygous red eyed Drosophila 


. Landsteiner and Levine discovered MN blood types in man on the basis of spec:' - 
antigens present on RBC 

• RBC antigen induce production of specific antibodies 


MN BLOOD GROUP SYSTEM 


PHENOTYPE 


GENOTYPE 


FORM 


ANTIGENS ON 
RBC 


M 

\r\T 

t 

lomozygous 

M _^J 

N 

TV 


1 omozy trou s 

N 

| MN V'U* 

J 

heterozygous 

M & N 


MULTIPLE AT I FI ,F.S 

Sllta* altered ***** f0nm ° f 3 Ee ' le ’ Wh0se nuniber is more ,llan two “* f i,lk J 

— O B10()n GROUP S YSTEM IN MAN 

• ABO blood group system was discovered W r, ,, . 

• Bernsrein explained the genetic basis of \ii n ^ in 1 90 1 

. This system is encoded hv a 2 Tl f AB ° S * Mem ™ > «S 

-» izgr*r*~ ,m * 

G^ne 1 -4 Mutation 2 4 ( b 

Mutatj ))n 3 _y these three are multiple allclw 

• Allele i does not specify any antigen ‘ 

. Blood group phenotype of a p erson 

Lha "g es throughout life 
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A I Hu A i)h\ v Ml 
Olo > A,h,AMj > 

t 0 iri'ijiirnt rim otil\ I him Him hr.ii >iHi uim m |<> , 

* A ymlB fliVllp hs i :iU ill ;U lie ] 1 | I Ml ill ■ 'iln nl Mlh--ih.nl , Mm k H 

wrrWrtn' Sn/iHuis hm i iIoiiihiihu ■ -■ ■ ■ 1"i jim* '<■ n.r, /v 
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! Jh 
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m0 re traits, the phonon is called } >kitr m 
When a single gene ■ C ffects is called pleiolropic 

gene with multiple phenotypic Drosophila also afTccts shap' of |. ; 

»» ox.mplo, 1 « h ' * 

r p F Ti>il!01 SI v VA KVINU TJlMlh 

■ . hv ..ileus of two or more different gen- pa . 

, *m*m~*^***^*^lm*~»- 

at different loci, all influencing a fcm quantitative llilfenmMb arc on 

. Qualitative di fferencM are large and more obi ions I 

less striking. . . A * .. , 0 r tw0 Q r more different gene pair-. : , 

■ i *** * » ■“** way - '■ w quan,i!a,,v£; !ru:v 

called polygenic trails and their genes are polygenes. 

• Human skin colour is controlled by 3-6 gene pan s, 

. Tongue rolling is quantitative trait controlled by single dominant gene. 

. Multifactorial traits are controlled both by genes and environment. 

Phenotypes of Wheat Crruin Colour 



PHENOTYPE | 

AABBCC 

Dark red 

Aabbcc 

White 

Aabbcc/ aaBbcc/ aabbCc 

Light pink _ 

AAbbcc/ aaBBcc/ aabbCCV AaBbcc/ aaBbCc/ AabbCc 

Pink 

AaBbCc/ AABbcc/ AabbCC 

Light red 

AABBcc/ aaBBCC/ AAbbCC 

Red — 

AABBCc/ AABbCCV AaBBCC 

M o d erat e l \ da r k red _ _ 




1 ■ _ is physiological effect o f an .i ! 

over its partner allele on the same locus 
2. Ah such altered alternate forms of a gene. : -'o 
number is more than two are called 

3- explained the genetic b;is is 

ABO system in 1925. 

4. 1 lie blood serum containing anti-bodies -is - ■' - 




5 . Sec re t ors l rave dom inuni s e c ret or gene s : - 

chromosome 

h When a single gene affects two ot more M ■ 
phenomenon is called 
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unapter^ 


gent 

p^nontenon of slaying to S elhw of all the . en „ . 

LU^ genes do not follow law of isdepoT^ 1 * £ ^ (imc ls , 
j 1I0 mosome carries Us Jinked genes en blort T *^ 1 " J ^' ttc ^k a , v 

W « "**• *"•*• “»«po«d S '" l l h! ;‘*’» 

£hf omosomes - .he cumbw - ' * f 

Ntw has 23 linkage groups. ‘ mr,lo ^s ?, lf . 

&m for co!our bIlndness ’ hemophilia eoiJ1 , 

chromosome- - ' 0I ™ one linkage envn , 

, Gene for sickle cell anemia, leukemia and a | hl >, .. ' “ ma " v ‘ 

chrom osome II. - *» make tinl^ ^ w ^ 

£lROS.Sf\n <»- T p 

, C«M' B £ °‘' er !S an exchange of segments hen-,-™ „ . 

chromosomes during meiosis. ~ ’ “ tn ^ ^m«,ds , , hoR!d 

. Crossing over minimizes the chances of gene 1inka«e 
, Cross aver or recombination frequency is the oramm™ .,• 

«ne pairs as compared lo the sum of all Combinations ' ' ec<,m!Mnam ; >Wj hetac-in : ■■ , 
. Its value is directly proportional to distance between the genes on gene TOp 


SEX DETERMINATION' 

• Chromosomes having genes for determination of sex are called sex chromosomes 

• All chromosomes olher than sex chromosomes art called atmsomes. 

• A gamete without any sex chromosome is called mtlh gamete 


Patterns of Sex Determination 


L FEATURE 

xo-xx 

XY-XX 

XX-XY / WZ-ZZ 

Examples 

Grasshopper, 
Protenor bug 

Drosophila, Man 

Birds. But'crr. 

Moth j 

_Maje 

XO 

XY 

XX J 

_ 

Heterogametic 

Heieroganretic 

Homo frame' ic 

^jjjametes 
Jlgmajg — 

2 types fX & nullo) 
XX 

1. tvpes fX &. ’i i 

~xx __ 

i tvue iX j 

[XV .—} 

rvirrosanret^ 

*>S-£J arrte tes 

( , ex determining 

L^cture^ b 

Homogametic 
1 type (X) 
Sperm 

Homogametic 

Sperm 

2 : p - - ! X ^ : J 

egg 




Drosophila &. Humam 


feature 
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Sex del erminai kin by 


Turn ers j* vn d runic { X O ) 


\ L'hl'tlllUTSOIllC ;l!I!^mhi n. ' 

ki lance 

Sterile male . 


X & % ciiromasome svMe 


■13 


S 1 1 ‘ r i k - fhiiulr 




Klini feller's 
(XX Y) 


syndrome Fertile tei tittle 

1 


Sterne male 


cfv 1 IMKAf.E IN DltOSOl'IIII.A 

* Male and female drosophila shows sexual dimorphism, 

* Mate is smaller in size wiih black rounded abdomen. Mule lias sex combs on from i L -„ : , 
Female is larger with pointed abdomen, 

* Drosophila lias generation time of just two weeks 

* Morgan s and his col 1 eagues studies 85 traits o \ Dt asoph th, 

* Nonna I tin it flies, the wild type , have bright red eyes 

SEX LINKAGE IN HUMANS 

* A trait whose gene is present on X chromosome is called X-f inked trait Xd inked trails ,.i. 
commonly referred as sex-linked traits. 

* X -linked recessive traits are common in male while X -linked dominant traits are common ■ 
female. 

* X-Imked trails follow zig zag path while Y-] inked traits are transitu tied in straight way 

* SwiSS - 011 Y ChnSmOSOmeS arC Callcd Ydinked ^ cncs a,ld traits are called 1- 

' S2*S£SS! ” l0 “"' ” l “ h x * v a ~“* -««- x«y w ... 

* Ml .hich „ p „,„, bol| , „ X lna Y m CM y , inW ^ 

HAEMOPHII.IA 

* bK *~ * h “ “ h " red ““ * 
autosomal recessiviTtrail. Jr£ n0 "' allcl,c recessivc sex-linked but haemophilia C is jgt 

suffer from LeniophiliaC^ to^cZcti!!!, 3 ablK>rmalit y of factor VIII, about 20% 

due to reduction in factor factor XI ae,or ^ but less 1% suffer from hemophilia C 



Normal trichromatic colour vision i* h 

I he genes for red and green opsjn s JfV ‘ ^ ‘''I"** dlircrenl kinds of cone cells in the retina, 
present on autosonie 7. X chro ™Osom c while the gene for blue op# * 

A atchromat can Dcrceivp 

. d “ e 10 ""fHon. Pn " ,ary C ° l0,,rs bul 15 unable i 0 perceive one whose ops . , are 

blindness * ^ bl,nd,,ess > leranopia is g b| . . 

* ^«,™ roafcanperccjveii lmdneSS Whlle tS 

•****"«* ^ most conimon where g ^“ noeh ™'^T U (rue colour-blind^ ** 

cjii rvoi perceive red and green- 
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■ , 1 larfi minizafhn y y ,ulrvmi ' IS <» rare \ . 

. S»w** yd ‘T n h.v • 

' limited trali ls limi,e(l Lo ,Tnl y <w sex 

• A^maleand'nitkyidciincc.ws . 'Inti 

?5r ©Ccur i'l bo") "mlcs , 




l|| V Mill i l„... i' 111 ' '■ I'" . 



TRAIT 



Vliflkcd recessive 



-a— 


^ikcdtrari 


■j ^Uniioswiiii trail 


j5S iniluericerl trait 


EXAMn 


£* —7 

I™!!" 1 ' 


Hv|'‘-I'liiv 1 |il.! l iu„ 

1 M kols 

Mi>i h'n^vi 


mini | j ,, .. 


\ U i| i| 


"fll’ Ml IU',11 l'j 


MU yield III , ,,u 1 „ 


Ml In. Hi 


MM MIC ',' 


DiAmrns Mi-urms 


1 Diabetes is a heterogenous gmup ol di-audns. ulmb .mm i h.n 1 u,, ,i , . ,. , 

sugar level 

* About 2%-5% of type II d i abeltcs i/el I he diseiiM* rmly in life, \*r\<n>- , |J i vm j,i a 
called maturity ousel diabetes oHhc young (MOP Y ) 


FEATURE 


TYPE I 


Other name 


| Age of i ncidence 
Cause 


jfocaiiau c 

J^atment 


IDDM 


Juvenile dinheies 


He l ore 40 years 


Decreased iiisiilui production 
due to illlOllUIMiLIIK' 


TYPE 


MlhhVI 

'•ii'inh 'li ' 1 " i 


AIM So M! 


10% 



1 1 1 1 U ‘ ; 1 " i t ' 1 1 i 1 1 1 ' 11 

In in' 1 1 1 LI I 1 1 li M 1 1 1 

nltrMt y - — - 

"h)°m 


l sen J"’ 



, (iow to sickle oil «•*»■ 

'■ 

clmmio^ioiue 

2 . A gamete will* ** 




(l I, ", 

5. inyp e,i , . 


S VAMC 






([ ). 1 |.mi'!‘> ( ’ll" N 


t,.' 11 ■' 1 ■ 


■v, |,>^ sM v 
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Number of gene pairs conlfflll me h*™" tolmlT 
Number of eene pairs controlling human height 


Linkage groups m man 

Chromosome number ha vine ?ene for sickle cell anemia 


leukemia & albinism 


Homologous pairs of chromosome in Drosophila 
Number ofautosome pans in Drosophila 
Pair of sex chromosome in Drosophila 


Total chromosome in man 


Autosome pairs in man 


Sex chromosome pair in man 


Number of chromosome in female grasshopper 


Number of chromosome in male grasshopper 


ibf 


Number of chromosomes in female Ascaris 


mcitrva 


Number of chromosomes in male Ascaris incurve 


Properly 


Variation & Genetics 


Chapter 


Value 


;isslMlment 


c, s ,„,35 — - 

Hairiber ot pure-o n^o Tinesstudi jT~ 

oi \ w.ukrs 

— 21 -nufendeTs law of segregation 

jeiioivpe ratio ol 

Phenotype ratio 

Win g 

I'av' 1 ^ sccrclor gene 

Chromosome number Having 1 1 l> x ~ >LS 

wtaS gram ci.lo.tf 


N:A ratio for Drosophila to he female 


X:A ratio for Drosophila to be male 


-i 


300 


.1 pairs (6 alleles) 


3-6 pairs 


Many pus having 
multiple alleles 


X + 13 pairs of autorn^ 

(16+26) ^ 

35 ( r P 9 * 15 

t>fautMomes(S i 


0.5 or below 
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^ of Drosophila 



^ariati 


on 


& Genet 


ICS 


studied by Morgan 


hemophilia A 


rSffflSS 


hemophilia B 


'ojisors 


^j^j^fyoni hemophilia C 


. nv number having gene for blue opsins 

JlDW sonl 

1 r^idSi^of Diabetes type 1 


Age 


f^daleeofDiabetes type 11 


■p^ntie^nype 1 

^Rentage of TypeH 


f^^fMODY in 90% type II 



A^ofScidence of MODY 

caused by mutations m glucokinase enzyme 


Before 2 d years 


50 % 


Chromosome having insulin gene 


11 
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Variation & 




I 


2 . 


4 


5. 


8 . 


10, 


II- 


12, 


I4 t 


PRACTICE EXERCISE 



tnwhlcfcof titf gtim f>p*t pfonorvpk r.in ^ will rtmria *i®e ii 

Fi ifatnlkiB . „ 

uj I ->* of mJepccJciM auarunatf <ki ! : ' 

tel Tot Cfm* ,J ' 4 ' 

V purr breeding tall fHJ p:jni wa* crowed l» d*iirf punt Mur ^ ill ?, 

frrijurnt> of dwarf plitiU in f 

fat 0 25 ^ i 0 50 

|c}0 75 (d*0 0 

In question number 2 *haf w ill [>e frequence of dwarf plant, in F 

ft) 0 25 <b ‘ 

(c) 0 75 l d l 0 0 

How nuni jiafn of homo k-^utii chmm ' Mmii'v .ire proi-rtl in Pi\i/m uirtiarn 
(a) Five pun, fb* Six pair* 

(cl Seven p^airs i d > tight pain 

Which of the following char at If rv of pea plant i\ dominant? 

14) Axul [lowers jb) Yellow pod* 

k> Viatic flowers (d) Wrinkled seeds 

X pea plant "ith vtllow vecd has crossed to a plant hav ing green voetis, VV |ut n || 
happen in f-,; if plants art true hr ceding 

(Jl All seeds Mil be yellow (b) Half of seeds will be u-iknv 

It i All the seeds will be green (d I Both w ill be present in ratio ot 1 ' 

i in- pos it ion iila gene on chromosome is called 

! J >! lahl '■ i, lb) Position 

■ J (d) Location 

i lual is a Latin word. It means 

K & (b) Issue 

Wbkh E 0 7;h r ,i - M Descendem 

« hlch of the follow me condition is hybrid 

S„ > b >T> 

Which nf i ho « 1 d) All of these 

till H s „ following is monohybrid cross 

(c) Both of these ^ ^7 Yy x ^yy 

A pure breeding (all nian# « ^ ^ 0ne of 

“ 1 1” genotype in F, ** crossed to dwarf plant. What would be probability H 

(a) 0 25 

(b) 0.50 


(c) 0.75 


A monohylirid cross yielded 3-1 i„ y 1^,° ° 

a ' * ! I ?’ , couW he moti e of inheritance? 

fc) Both Of these j b f dependent assortment 

If a heterozygous individual show, * d ) None 0 these, 
fo) Incomplete dominance dominance 

So l „r ”‘ kh «„ . 

(c) Phrce (bj T\hq ^ a deles in an individual 

M) Four. 






II 


} S 
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»£"«•"? ‘ M ’ n ' r '” « h I 

' 1 ^ K I 111 

(|, 1 I Hi, 



iriTbrte lilM 

V m» w,,h « 7 «t» *'V „ laM „ ' 

Slta «®* »** 1,,,^;;:; -* * , 

ll, | *|H- M , 


(Li) At° 


i C) Ml' 

n,e rn.it “Kernel to von," i, 

..irtneoair .. '"I 


.p, 


(,,) One r alr 
, f ) lliree pairs 


<’;* 'hti, -r, 

1,1 ’ 111 "11 |>L 1 ,. 


ti’* " ' 'Hir'd 

I'H I Mil 


■ttf 


1 t , } i , i 

Ujltincss is most frequent hi 
(a) Men 
tc ) children 

I n nature, Garden pea is 

(a) Sclf&rtilized hu 

«, cross PO'l-n-w- j;' 

""r , 

(a) Crossed genes (h)) mM 

tc) Recessive genes mm* 

Phenotype represents 

(a) Morphology- (M Pl^ml.^ 

(c) Genetics (,)) N„ii r ,<i d„. st . 

Darins test cross, if nil olTsprin^ are , „li, 

(a) Homozygous (M lldeuvn-.',,, 

(c) One homozygous ollie, licteni.-ygniwtil) Nn„, ,.m,, ,. 

True breeding variety is produced In 

(a) Self fertilization (bH Vds* U>\tiU m*Mi 

(c) Both of these pH None ni dust 

Genotype ratio of Mendel's I aiv nl Indepemlnil iwn'Hmi’iii k 

(a) 3:(a) (b) l 1 l 

(c) 9:3;3:(a) (d) None these 

Which of the following is universal donm ’ 

W A (Wtl 

(c)AB <d)0 

Such inheritance in which traits vary qmuitUfdbeh u 
W Continuous I v varvirm trail lb) locumi'lei. donnmm, 


H 




W Continuously varying trail 
( c ) l ost cross 

Inheritance in man is traced by 

C J ) Mathcmaiical method 
M Statistical method 

colour in man is controlled by 

W 1 pair 

W '■ 1 ‘airs 


hi i 


pH iVhn'im inliriM "n 1 
i ilii id 


(hMloiu tn m, 

<d) lVJmuT mi ih ’ 1 ’ 1 


(b) |HIM !- 

(d) S pan* 


3 *. 


1 |. 



kajurt correct to O-ncgntlve blond group „ A1 ti,l>o.U r< - 

present <**"' 

klianhgen present 1'* > R ' V, „„„» ' 

i jj 1 01 <hc following Wood group i* 1 

(c ) A 13 (d) O 

•sssisr’” 

[c) !> )eiotro P y (<ti Net* l,u " 


hi 



www.topstudyworld.com 

r^r.t 






34, 


35. 


36, 


37, 


38- 


39, 


40. 


Hchapter22 

P li 1 



rr^rTrhal affcel growth rale in humans influencing both weight a 

(a) Codominant fbj Lpistastu 

<c) Hetotropy (d) Polygene 

All of (he following art: erm ( i n unus l> varying t J t s e\v f 

{%) Kernel colour in wheat Skin colour ,n hurijrii 

(cj Height m btimanS. (4) fotigue rolling n ■ -- 

f he number offinkflge groups in tinmans is 

U) 8 2 fb> 23 

(C) 46 <d) 92 

Kecombination frequency between mo linked genes can be eaku i:: : 
fa j Bae k c ross (|) Test cross 

fc) Norma! cross (d) None ot these 

Which of the following is male determining gene in humans? 
fajlfm b) SRV 

( c ) I loth q f th esc d ) Non e o f the se 

ft was discovered by JiSeiJer in 1914 in moth, 
faj XQ-XX b) XV’ XX 

(c) ZZ-ZW d) None of these 

Haemophilia B is due lo ahnormalitv of factor 
fa) vm ' b) IX 

(c > x d) XI 

f/Ciie for blue opsin is present on chromosome. 

fa) X b ) Y 

(c}7 d) 1 1 

Most common type of Diabetes meJiitus is 

fd) 1 yf)c 1 b) Type II 

c) MODY “ , 

d) None of these 


t 
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Chapter 23 

C i MINING OI<* A (JMMI 1 . 
Pl.T’rmilllNANT DNA TKCHNOMK.Y 


Biotechnology 


* Recombinant DNA contains DNA ftom two d> I k-ieni sour tcs. 

* hour requirements of recombinant 1 )NA technology are; 

> Gene of interest. 

** Molecular scijssors 

> Molecular carrier or vector 
V Expression system 

. Gene can be synthesized in. the lab from mRNA using reverse transcriptase. The DMA 
molecule is called complementary DNA. 

Molecular Scissors: Restriction Endonucleases 

* First restriction enzyme was isolated by Hamilton Q. Smith in 1970. 

* They are called so because they restrict the growth of viruses. 

* Palindromic sequences are sequences of four or six nucleotides arranged symmetrical!) ■ 
the reverse order produced by restriction enzymes, which cut the DNA at specific sites. 

* EcoRl is a commonly used restriction enzyme, 

* The single stranded but complementary ends of the two DNA molecules arc called sticky 

ends 

Molecular Carrier: Vector 

* Plasmids are natural extra chromosomal circular DNA molecules which carry genes \h 
antibiotic resistance and fertility. 

* pSC 101 has antibiotic resistance gene for tetracycline. 

* pBR 322 has antibiotic resistance gene for tetracycline as well as ampicillin. 


Recombinant DNA 

; %a ^A the f nzyme Which seals lhe forei S" P*« Of DNA i nto the vector 

This new DNA is known as recombinant DNA or chimaeric DNA 


Expression of the Recombinant DNA 

> PlaSmid »"*» « WW With calcium d.IcnJc :» mi 


> i..u«a (DNA ofl»c»i,l bc 


used as a vector 


• A genome is a fu]| set of genes 

* * = - ^ 15 --° ]leCtl0n ° fb ***’> - bacteriophage Cone, each Cone «»*« 


! pam . CUlar Sesnlent of >™A from the source cell. 


• A probe is a single stranded nuck-nH,i 

of DNA. ide Sec ' ucnK - that will hybridize (pair) into a certain ptf> 


Development of Gcnmnir I m 


Genome of an individual > Sliced into Pi 

Host Bacteria > Entire Collection of^teKr |1ul im ° v «tors > Vectors taken w 

„ _ tetenophage Clones as Genomic Librj;) 


by 


Search inn a Specific C^n n 

Bacteria] cells plated onto Agar > A Dn u , 

> Hybrid is located due to ra dioactive Hybridizes into Gene efWW** 


'rescenoor 

_ Ge ne isolation 
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ft## tried on tfy ^ T | 






n*otf 0 tj . 



■UUJUJ CiOlM ((frying top ^ th< ^ 


miiMi i < \m t ihis im u 

■ Mmrravi t ham reaction (I'< k) we* developed | • 

1 H * |jlrv "• »•»'»'• II..IH UNA (llllviiui I! .• . , 

-rnrr,i i- dues nol Mall I hr t< pin .ilinn |»>h • > . , ' „ , 

■ timer JM III. - Iiicnsrs <<| .ilmm >fl hn . i! n 
■if of llir Urjtrl I )NA. 

' ;'■>!■. nirt. i i ii i,| is lemperatuir iinruutii. i\ 

"■ thetmu\ iii/milh in I In . , n/’, n» ■ 1 1 • ■ la« in ■ 



> > > 
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Bio 


>1 V 71 NG DN \ 




a list m *: DN *. :irser arr -i 

CM dcccoifeicra s ±c process ' • » be soiau 

ksgr: 

Prooe > ^sfr _ ; 

DMAfit“ * ■_.•!• i^T^. := ir.'.’viT ■- . ■’ ”■ - susi^ccic^i rapist 
As DKA ts aAen tgci so is f h*g er pr_~‘ dsat o! one s p refits. 

PCR .5 :c 

r> •— . - lotions. ; ■i-SC- r Cv’*? - .‘ar.-ir 

It. fcmac .i.rs x icer.z ry cEmnrals 
T . ictcnrnEie : ■ j£lob 

GENE SEQUENCING 


* 




Sender '* metkod i :n >. ~ •; - i. icq • _ tiboc -.: t :•*: ce vr.r ' . ?r ~atei are :* ■ :emi: . ]V 

rmtem a - i: sites 

Maxam-Gdbert method :s r. wr.:-:!- ZjS\ teds are chemically cut into piece 

SOTS. 

Ge«qeioftt|WiiBt which tee been scqaenced. Plant chloroplasts, animal tmtoc 

‘xc'er.i f&m Bonophtia. Aruzufa&iL: ~r.c. «r; h .man 

ftiffw '‘or 



**^*^^^ orf lupnOt 
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i m. hum Aftj. 



' 

I * 
* 






): ,1 S of human genome prajcct arci^ ^ 

•SJ ** W " CC m3P Qt S ° ncs - S,ru « gene 

Z r^uencc of human chromosome no . 22 Wat Cc ma i’ -w fe 

H2S *. larger „ v = *,e. 

Jrf has !0Unded 3 0om P an y by ihe ^^ed w lar . 




L I W" !“ s a “'T»ny by ihe Ma ^*' «>Wwd „ 

^ ’ (fene can be cvrili 1 

using reverse tranKriptfj' ‘ Vum mKN 'A 
is called __ 1 ;0 ^N,-\ molecule 

4 1 H 1 has am(bmt!c resisiarK'r gene for 

?"°. r E?y»IM*htai 



c r> vJ-r— : - 44 um SL[ genes of an mdividu-'- 

5- DNA polymerase used m IX 'R js extraeieJ ft™ 

6 ‘ —-.method is in which dfeleoxy nhonucloside 
triphosphates are used to terminate DNA 
synthesis at different sites. 

7 . Human genome is _ times larger than am 
other genome sequenced so far. 


BIOTECHNOLOGY PRODUCTS 


Organisms that have had a foreign gene inserted into them arc called trait sgettic orgattitw*. 

^ MC Bacteria 

| J^sgcic bacteria are produced in large vats called bwreaciors, , 

JjWic bacteria are produced to promote health of plants e.g. I™*P ,US 
d i p. c ^ an 8 e d into frost-minus bacteria*, 

■ ^products such as insulin, GH, tPA, factors, hepB vaccine- inlll 

l*«ed » bbjUur, to prevent .irbon* ctam.c.1 t»«»« *» 

’ X\hJ' 

^ used for cleansing up beaches after s P ilis , h as jipeptidc me#** ca 
^ ou t synthesis of some organic chenuca 
nr » Weet. 



sn ,,,vnbv s^mi. 


% (t,) Ul SZU) s. joSubs (9) Wn! ^\° y M u 

__d3Xneji3j_ qnmg,o uo]U LUB H ^ — 

" \Cb l 




j 
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aiv niTtk'dueed mto 


"V 

*■ i 


l I ( - 

* transgenic plants m .^J^k td treat protoplasts with an electric currem u;-> 

cmfows o! into piotnp ^ >■ _ foreign DNA the electric M s 

*rf m< hold m the plasma membrane .hun.gh which ^ktu W! .,1 *» enter. 

. (Haul ceils from cdl wall has been removed are called preplan 

. ,\ ««d called «*» has been engineered to produce a bode? adea 

ipohhvdroxv -butyrate) in cell granule?. 

. i>k in,v oi awfltoA- made b> com can deliver radioisotopes to tumor cells and ar.o: 

^ viiybeans can be used as a treatment for genital herpes l 1 ant nude a-tr.twss 
inexpensive and there is lutle «om about contamination with pathogens 

* Stomata can be alined io boost carbon dioxide intake or cut down " .’.ter -0— 

» Another possible pul is to increase the efficiency ot Kubtseo whicti captures x xV ' — •>; 

plants 

* flams air being engineered to product human hormones. c lotting facto and an:- .w. c$ 

then seeds 


Transgenic Xnlmsdv 

* Vrans gen ic aruma l s ha ve bee n dev c ! o y vd by m setting gc ncs ini o \ h e e g g - o i a : r : r - 

* In order to get transgenic animals, mv methods are used i.o. mu roinjt i tion S ;v.t\ 
vortex method b> inserting gene mto egg In Vertex method the eggs are placed ar a. 
with DNA and silicon -carbide needles. The needles make tin\ holes through vd’ v'- : :c 

can enter . 

■ Gene farm ing i s th c use o f traits gen ic farm a n ima l s to prod u e e p h a ni u c e u t : c a \s 

* trine is i ■ preferable vehicle for a biotechnology products than milk because. 

> AH animals m herd unnatc while only females produce milk, 

** Animals start to unnatc at binh while temale do not produce milk until maiuriix 

> It is easier to extract proteins from urine than from milk. 


DN v 


CLONING OF TRANSGENIC AMMAI.S 

* In 199 scientists at Rvsatin institute in Scotland announced that that thev have ac- ; - 
target oi cloning the transgenic animals 

tumulus celts are those that cling to the eggs to divide and twain devefopmer. 

ovulation occurs, & 


* 

4 


GENE THPR a pv 

disorder P> * ' ^ lnSemon ot S cnenc material into human cells tor the trial'' 

There are two mam methods for eene ru™, . 

Various diseases treated with gene thenn’ * ^f" l ' vo & /n ' v/w> - 

fibrosis, cancer, coronary anery blockaee Amif\ SCI13 ’ tamillal hyperehd ester: 

SCID is due to deficiency oferir\-me calV i ^ hemophllla 3111(1 diabetes. 

Familial hypercholesterolemia is a condition^ deaminase (AD(a), 
removing cholesterol from blood. na! develops when liver cells lack a tet 


■' ‘ ■ 
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Biot 


®chno| 


°9y 


P?S* p*™* iack a gene 
1 " inins -^ mbr 

m * **«**£ 

t culture is the growth o t a tissue in an ^ r 
“'Ur botanist Gottlieb Haberlandt said in ign^If 1 liqu,d culture mcf r 
botanist F.C.Steward grew a compel ha ‘ pia,lt *lb 

;.>mlk cytokinins (plan, P 

f*">™ 

#0gs m s lilted amount of space. ing ^sands, even mi || ions |d ^ 


k 



TYPE 


juliure 


culture 

'' Tension culture 


^VANTAGE 


^frlis free 

— - — 



i gene for the production of the firefly enzyme Iucifri-™,. • . . , 

protoplast and the adult plant glowed when sprayed with the'sitera," jSST" 

;r 1987, John C Sanford and Theodore M. Klein of Cornell University developed p^cle mm 

rmod to introduce gene into cell. In salt-tolerant plant Arabidopsis. a channel protein has 
(fat transports Na into the vacuole. 

i-siliclosidasc enzyme that can be Used to treat a human lysosomal storage disease has been 
“.'tid uccci by l ra n s g cn i c l oha c co plant, 

l.an-gen rc tobacco plants arc used to produce antigens to treat Non-Hodgkin’s lymphoma. 



| :MPHOVED AGRICULTURAL TRAITS 

iff'erdt resistant 

Wheat, rice, sugar beets, canola 

^oferant 

Cereals, rice, sugarcane 

fehlrcsisiant 

Cereals, rice, sugarcane 

■jjjtobant 

( ‘weals, nee . sugarcane _ 

i^dyield 

"wnis rice. com. cotton 

^S5 !jw*h 1 nuln 

Trees - - 1 









* , 


n ii 


i * 


Transgenic bad ena are proc|^tbii L.rgc \j-js 
* called * ' ' I 

2 . Transgenic bacteria cam i^.- 

organic chemicals such as J i ; V rV k ’ eeiei:cf 

called- 1 1 u V* t ill 

ha^lki'f Engineered V 


1 1 5. A weed called 


! 


* \ produce a baodcgradeable (p^lyhy ifroxv ■ 

■' butyrate) in cell granules, \ \ \ 

4 is fl pr^’erfeli ^htk for a 


* m t 

\ 




s 

T 

1 t 

1 


biotechnology product than rtulk 

are fhosc cells lit 4 cling io the 


eggs to divide and begin ucveddiineni after 
ovulation occurs. ■ ■ 

l 6 . T ra nsge n ic tobacco plants are u std to p r ^ \ . .; e 
. to ire a t Non -Hodman s lym ph ■ r n ur . 


, 


t r L 


valves 




Nmbef, of restriction emiornKteases isolated so fa r 


Number of restriction e»doni*aj eases frequently used in 
recombinant DNA techno lo^ 1 1 


jHasmid having amibio nc resistance pene for tetraevchnp 

j : _ . i ■ ■ " : * — - — i — CU- 


PS asmtd having antibiotic resistance gene for tetracvdinc 
ampicillm - 


Number ot bases in primer sequence 


■Human genome is larger than any otter genome sequenced 


SO 


carhe?:°by fCr0PPrOdUCllOn ^ due salit11 “ 1 ’™ than 


400 


20 


psc 101 


pBR J22 


20 


2 s times 


50% 




““W AwJSjffy > s "' nLl "V) (S ) 


ii 


1 
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, __ DNA contains DNA from 

S "5 feren: (b) 3 differen, s 

. ^ sources ( d > 3 R nt sources 

mt restriction enzyme was isolated by ~ S0Urces 

* 0>) Hamilton o « L 

: ^ lV * - - W Hami ton JnK n 

CommoTilv used restriction enzyme is J0tui 

Jl psf : 0 1 (b) pBR 322 

:^ lR! t , . (d) All of these 

>',taral ertrachromosomal circular DNA molecules carr,- 

resistance and fertility >,n “ S CD « f«t anrihick 

i* 1 Recombinant DNA (b) Chitnaeric DNA 

.-■Lambda phage (d) Plasmids 

i- ' Vhich 0[,c has antibiotic resistance gene for tetracycline and ampidHin’ 

=al pSClOl (b) pBR322 

.-■ pCR322 (d) None of these 

Be enzyme which seals the foreign DNA into the vector is 


i) Restriction endonuclease 
tcj DNA ligase 

Chimaeric DNA is also known as 

•si Recombinant DNA 

■s) Vector 

i-tmhda phaoe is 

W Virus 
, W Has mid 

A^Domic library is a collection of 

^ Bacienal clones 
■ c Diralcfon 


(b) DNA polymerase 
(d) DNA mutase 


(b) Complementary 
(d) Plasmid 

(b) Bacterium 
(d) Host cell 


A 


(b) Bacteriopliage clones 
/J) Both a and b 

vill hybridize into a ceitam piece <>! 1 > 


vimies Bern a jjwj u 

str# hded nucleotide sequence that will Hybridize into 
r: ™ r • - (b) Probe . 

I (d) Both a & b 

fji rJ* Uatement *s not true about PCR? ■ ' , , f nN - y )V |, mr.i« 
i by Kaiy Mullis 0>) W» “} «•* f “" * ’ 


> C/f , rase l» extracted from a bacterium , > / 

sis done to ■ v 

vibl Mt#&d 'f / 





Ilf 


evohit wj 


(.■filin’: 




,hfW methc,d 

“ s method 


■* ’ 2^* rteX,1ieth0< — 
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Blottchnology 


16. 


17. 


Hr 


19. 


21 L 


21 


21 . 


23, 


24. 


25. 


26. 


27. 


28. 


29. 


U . n * t.u :■ t th "i 11,1 i ili'iniiin m 

(t>) 35 

u 1 i - 


Human genome h 

• a > 45 

rci 25 

I ha I feav f haJ a f i. • r t' . tie inMTtrd 1,11 |S Hii'in .1 1 r 

tM rnanyjettu i'i >:.m i s i n% 

J) Revonibtiunt iMcantMits 

:r h.M llt'il 


' n I II 


Organism* 

fa \ T tatffarmcc or jar : s- 
(c) Tramf z^iret orear s— * 

Some transo nic bacuna product a dipopiidr wi tfcm 
la) Ultraswcei (b) Diswpf! 

(C } Monos u cc‘ J 1 uinisw ©Ct 

Transgenic plan is are produced when foreign genes are introduce) I into 

la) Mature p •a'- ■ c <b' Irrnumrc plant embryo 

(c) Roots (d) Leaves 

Protoplasts are plant cells fr^m which 

f a > Cd 1 . wa l : "c rc mo s pc: « r ■ N c 1 cu > \ > rc mo\ ed 

fe) New organelles arc added < d l \ acuolcs arc taken mt 

A H tt d engineered to produce a biodegradable plastic in cell granules is 
I a ) M ousc-cat cress { b ) Moose weed 

lc| Mouse -cared cress (d I Sonc of these 

An andbods made by soybeans can be used to treat 

(a) Herpes zoster |b) Sickle cell anemia 

(c) Measles (d) Genital herpes 

In vortex tntihod of transgenic animals gene is inserted 

(a) By hand (b) Into egg 

(c) Both by hands and into eggs fd) Is not applicable 

hor bint trh linings products which is the prertrafiie vehicle 

(a) Unne (bj Milk 

[V Sw f* (dj Hairs 

( urn ulus cell-s are those that 

(a) Remain will, follicular cells after ovulation occurs 

(b) Form corpus hiicum 

(c) Form lining of the ovary 

(d) Cling to the egg after ovulation occurs 
I wo methods for gene therapy art 

(a) In-vivo and d-vitro /u, t 

(c) Both of these , and ln ’ vlvi) 

In cystic fibrosis patient lacks a OI , ,J ° nC ° f lhesc 

fa) Magnesium ion P K for ‘ be i tralt! > membrane carrier of the 

(e) Cholesterol lb) Calcium ion 

Plasmid do not carry gene for ' * ( hkjride lon 

(a) Antibiotic resistance ,, 

(c) Growth FeniJily 

Roll set of genes of an individual ,, etU l{ott ' b and c 
(a) Genotype 

(c) Genome poo] H Genomic library 

Substance used to terminate DNA at OUT^ Genomc 

(a) Deoxyiiborucleotide triphosphate «"? 7v i 1 ° ln,S in San 8 er ’s method is 

{c> Dcoxy ,i bon u e Icot idc triphosphate ^"“^'^nucleotide triphosphate 

i coxy ti boi rue Icosidc iriphosphatc 
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&^ aderia arc 

* S?^iph W 



, ■ ) Ttan sducer ip , ier 

*«£ following is correct about SClD^' "* dia 
t ' Vt !Lmon in children as well as in adults 

( Sf tisa n im^e disorder 


\\n an ininiunc ui. 

in due to deficiency ol adenosine diaminase 
!?,Lhband- 


®“ n °' invoivc 

■1 ifvowth of tissue in artificial medium 
JJ Asexual reproduction 


Gl 

JiUsc of generative nucleus in pollen culture 
.. plants are totipotent because 
' (,] Each cell has full genetic potential of the organism 
ft) A single cell could become a complete plant 

(b) Both a and b 

id) Because they have lesser potential for tissue culturing 
Coconut milk contains the plant hormone 
(,) Auxins (b) Cytokinins 

(c) Gibberallins W) °* ^esc 

’i Cell suspension cultures of ... 

(a ) mm produces quinine (b) mm dl ^ ; 

! (c) Both a and b (d)Nonc o , lpart | t 

l A device that bombards a callus with ON A coated micros p 
WON A gun (b) DNA shooter 

(0 Panicle gun (d) All of these 

1 5 ssyr ~ » j-ss 

m/tdopsis w A>abidops ' s 

^hich of these is a true statement ? 

fill ,, ■ 1 nail Cif'f 


m 


os is 


rollin' 1 


■f 


Bi? gg jtm r III m 

;?» B oth plasmids and viruses can serve “ s vec ^ ses am iot 

^ 1’bsrnids can carry recombinant DNA h "h 

c) Vectors carry only the foreign gene into I lie 

SB *■ » gene therapy uses vector. blote dinology I" 

I ., °f tiiesc would you not expect to ^ prob cs 

8SL»i— , 

of these Is incorrectly matched? r |:]J‘s-DNA i'N’V 1 ’ hl m«u» 

■ S^st-Plant cell engineering $ | )NA up*#**" »• 

polymerase-PCR 




www.topstudyworld.com 


3 V 


Hfast • '' 


; 



Chapter 


S Entry TeatSerie 


EVOLUTION 





t 



Published 


Contributed muoh te the- science of Rixonwl 
cyphini3d.earth’s , ]T'aM'b> rata^rapht^y 


1823-19 B 


Chapter24i 

10 the process that hits transf^jj!^ 

-.*"" ' 1 1 » ' ° n Cimk &**, a, rjr . 

t ■ , iw f i ; *■ J T ! i 1 ” ■ h 

H&W \ \ I n ' 1 f rT * ; . .., . 


OF KVQmTin^ ii 


1 *>fc» •*■» ° f "'"“™' •*<*». »« to.™ .Id fr* ***■«* <*«,, 

■ v ' f ^ijp|a^jj was believer of special ck^SJa ■ *° At1 0l ^s 

' fl *iiUf i . ■ W\\\ 


i) Voya^r of t he 

ii) Began his note books on the origin i^pecio 

iii) W rote his essay on Jbe gffiga o f specif. , 
Published papers on inbmi'tmce. 


Sent his theory to Daman 


EVOLUTION uunivi pb OK ARVO ITS TO hl.KARXU—^ 


f 


* jL 


t *■• 

j- 1 . xv. +iivlii liavc bet!--'' 

' ^thermal vents are under water hot springs ft«n "'here l ’ n ;| ..^ SU1 ^ 1VL . M ; 2 i' ■ 

' ^*«ywe (Arehaebacteria) are considered as first tijejorm. " ^ “ „f M'V*' 
^■'photosyothetic organ, sms probably used hydrogen sulpi^ ^ . 

► p 6a rbon dioxide to sugars. t , w hile eukaryotes i-f 1 

are co^idered » be evolved J.5 W«»” 

.. , ..a L-iik.ii' 1,1 -' 







,'OIVCU J. J • , | 

j'ago, . , hiC h cflknryaiSs - • 

SlT i ' 0W hypothesis was presented by » ite 

■ tf* have been developed by some symbn 

1 1 0"S^ ch ^ C0 P last ' fla e ella etc - h Question of ae«>b'C b*t ,J ' 

' O, ndna m 'S ht have been arisen through 8 f if0C hetes. 

' ■ 1 %r a , mig ^ have arisen through the ingestion c y a m)baci^' J - 

I ' £»• might have arisen through the ,,lle, . «• 

i l^vwtfeis that explains the format..* - <* 




inch ,|!l ' i: ' ,i: 


;v$ : 

- \ 




j 
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Chapter 



Evolution 


It AnccMral 

\/ host cell MitiK huiulrimi 

/ j ChUH L»]^lo>4 

. — ) .J-^ rsTiklcus 



AertbiL 
lunvrolrophic 
prok/i ryotc 


INHERITANCE of ACQUIRE D CHARACTERS 

. Jem Baptiste Lamarck (1744-1829) published his theory of evolution in -v «-r 

Darwin was bom. , 

. Two important points of Lamarck’s theory are; use and disuse ol organs and inheritance 

acquired characters. 

* According to Lamarck, inheritance of acquired characters means that the modi 1 tear.-. ms an 
organism acquires during its lifetime can be passed along to its offspring 

DARWlN^S THEORY OF NATURAL SELECTION 

* Darwin observed and collected thousands of specimens of diverse faunas and i oras ol Sol. 

America. * 

■ His main observations were about fauna and flora of Galapagos Islands where he collet 
types of llnches. 

■ According to Darwin t new species would arise from an ancestral form by the gi. 
accumulation of adaptations to different environments, separated from original hahita. 
geographical barriers. Over many generations, the two populations could become dissm : - - 
enough to be designated as separate species 

• In 1844 Darwin wrote a long essay on the origin of species and natural selection, his 
The origin of species was published in 1859 

. Darwin believed in perceived unity in life i.e. all organisms related through deseer.i l' 1 *’ 
some common ancestor that lived in the remote past. 

• According to Darwin, history of life is like a tree, with multiple branching and rebranch"* 
from a common trunk all the way to the tips of the living twigs, symbolic of the cu:«' • 
diversity ol organisms. 

. According to Darwin's Iheory 

Overproduction > Struggle for Existence > Survival 0 f the Fittest, Natural Selection ’ 
Evolution 
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' ,c< in 1930) ... 

w ««*"' is called s „ | ' " " :ri Mt »H . .. 

nUilii.u U- >«(inb m y „ , . 1 • t «'vtrj c , 

1 "'^'igraphy 

fcVi JH 1 nc:ks 

, ^niiai leavuii oliacrvablt: signs. 

; J^m-I IIH»M y was mainly bawd on the evidence fiom mwmhr . . , 

ifc Ioh^iI rtscori.L phlc *' ^Wnbutfc* of sptt j fe 


^.WiHAMIV 

, ^ ^ oj'Mphu iil (iislnhulion o I species. 

I Wffid* hw* ***** l,i P ,ants antl mnnwls that arc enderaii* hm cleMv rc 1 -i,- 
..u.iimllbi m\u^i munilaiul 01 neighbouring islaruK- 

, Ami'll hi Ln^. tin- uuiumvlI Dim alJive only in the America, 


to 


HI OKI* 

■ i (In lint i on Mins oi 1 races of organisms that lived in ancient geological 


i -i 


1 Mn liiviith um loun J SivlfHtt'ii/urf mckx* 

' 1 iii'. |m 9 »vii U vrjNi! ii't‘iml in ;i i t u iin kie series showing the evolution til an organism. 

m 

l! " .i I.iu^mi iir.Mls mi ol |imkurytik’S, 

1 l! " '■ 'Iiimv i hniiHdn^u ;il a|ipemunee <>l (he different ciaspes o f organisms. 

"'"’WA'IIVi: ANATOMY . . irrilum . [ i i n die 

’ t,IJ 'iW(rtiv QttQtQftiy < 1 a eils with aimlonmnl ktuL^n $pez 

1 . WteflOl V kn(iwn m homology and 

1,1 i hoi, ii' in i slit \ resulting Irom 101,111 10,1 ‘ ,m L> '.. {un , K c <• $ mis of man, ford in tn ol 
■■go' iii i 1 Vi 1 1 u 1 1 1 i 1 1 Lire ealleil hvttiot a K in * s !ktiut ^ ' n[ n^veritig 
°l wliiilr jiiul wmgft oi but wwl also i he I iUVU ^ _ 

^ L| iis Mna Uh i h iliow ^intiutioti^ ..., . ... u-inus oi l-^s, 
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* G : ' ' s ha \ e nxxl t tied i n to Iff w / w ^ *’>’ r hat connect the m i tlii le t a e 

humans. 

MOLECULAR BIOLOGY 

* i to/cvii/a#' biology is study of evolutionary relationships among species is reflected 
DNA and proteins i.e. in their gene and gene products. 

* For example, a common genetic code brings evidence that all lile is related. 

* Cytochrome c. a respirator} protein is found in all aerobic species. 


i n the 


ir 


* 

* 

* 








refers to the process that has 


~~1 


2 . 

3. 

4. 

5. 


transformed life on earth from ns earliest ibr.Tis 
to vast diversity. 

are under water hot springs from 

where origin of life might have begun. 

* the armored mammals live onk in 

the America. 

Homologous structures show 

Gills have modified into 


the middle ear with the throat in humans. 


evolution 

that connect 


all aerobic species. 


i a respiratory protein is found in 



P'«"* and animals, 

sharing a common geographic area 66 m8 mdlVlduals bel °ng'ng to a particular species <| 

n y th r variations that - 

selection , s the evolution of antibiotic resistance ,n bacteria. 

~ ON- GFNR P001 1 M LELE AMn GENOTYPE FROUENCIKS 

«* potcmial » ln ,„ br « d », 

port- P 1 U Utlon at an y °ne time is called the population’s gene 

If all members of a population a „> k„ 

fixed in the gene pool rrio '7gous for the same allele , that allele is said to be 

More often there arc two or mo „ .. . . 

(population) m the gene pool. ‘ S lor a gene each having relative frtt|Ucno 


(5) maSjaAjp so|([p EUIJV , o HnoitjooiXo < 9 ) aqni urupcriiH 

1 Wa nwuaspcuprfH (£) uotintOAH (]) 
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rtjjng W Hardy Weinberg theorem, fr equenc 
oeite pool remain constant ov,r „ ' 


<T fi ’s gene pool remain constant Over S^' 6 * of alleles J 
tf} sexual recombination. era,l! >^ unless 


jutneies of a] Id 


^ thanse xuai 

Weinberg equation is used for calculating , hc frca 

1 Soaaatequibbnum 1 

F* ,, then l-p=q, or l-q=p 

' ' ffinqV =1 

' ^ P FACTORS AFFECTlNG_Qj^gpj^p 0l 

affect the proport, on of homozygotes znT]^~7~ , n 
^ficant deviations from the proportion. - e “ Lrl0u g 


upon^’ ' n - 




es and Wnwypfi ,* 


noagh t,, r - . 




factor 


DESCRIPTION 



1 The ultimate source of at! change^dmS 

I 'll rtllP J-I |i-\j=iC« ■*! rtT L’l 1-1 ^ 1 I . I_ f 


Gmelic drift 


Vm* random 
miiing. 



--^-1 -™u D1 mutate otcuf Sftncch. :bi 

mutation alone does not change allele freq uenc'. much 


A very potent agent of change, migration localh jets to prevesn r. >.iL;- nu: 
changes by preventing populations that exchange members from h cri:;^ r 
one another. Emigration and immigration os' member of a iwjkuion 
disturbance in the gene pool 


It is the change in frequency of alleles a? a locus that occurs by chance >. 
populations, such fluctuations may lead to the loss of panic jLi- zWJ.a T' ■ 
may occur in a small population when a few individual sail in rep-i.iu;:-,: .=:■ ' 

then genes are lost from the population 


ItlOL tAtILtS till- IV'?, r i „ 

Inbreeding is the most com ft™; it does no. 

lessens the proportion of hetenwygots indi-. iriuils. j, ^ :J t , 

genotypes sometimes ^ 

Hardv-Weinbcrg principle .r.i -i- ~ 

Some individuals leave behind . V ^ T |.,< fe eafic : 

,i™. ^ i« „«w-.ed bv their inherited ehaa^nM d 


ionic iTicnv luuflia . . ■vi-isiin' ,.■■ 

they do so is affected by their ‘ ^ ^ leetioll m jmft.-.d 

.Selection can be artificial se ec j 10Tl . c | v , riS cter$ ]]l ’ ' ... 

to m*. «*..•» jrlA, « pr— » 


,ke Mkta m m ^ 

environment plays this rc , 
population. 








FIN PANC £ES^ j ^^ 1 i, iwvc W® rL ' liu “ V 

rain forests, the most threatened ^ 

7 °^ extent. f . xlini rtion «h^ h0lil 

' e, “lttngei-ed - • ' * ’ duniier ol fcXltI - lijturc 


-Hicred species is in imminent danuti m ^ [hf tic .u r - 
I ^eiied species is likely to become endanej- ^ s'.' 

species of plants have been recorded u- 
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ERF.I) SPEC IES 


'^ S3an hon, Indian rhino. Cheer 
'^codile, Gavial 
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PRACTICE 



process A* ** transformed life on < arth frttm . 

: !5' a[i0 ; 

■ -^»euiw« believer of 


[ b J x «'rai , c i K > 


ion 


■ ^special creation 

: ( OWtropKsin fd> Inhertmi^T 

^ich scientist does not match his achievements ; *•• = . 

siLanW^ published his theory of evolution 
’ £ V -] [ published principles of geology 

^Milihus published essay on principle of population 
Cuvier published papers on inheritance 
Afchaehacteri m can survive at 

fsj L50 n C (b| 300T 

r-jj (e) 120^0 (d) 20d*C 

was the source of hydrogen for first photosymhttic organisms? 

1 a ) ^ alcr (I h ) I i ydrogen presc ni ] n *oi \ 

•cj Hydrogen sulphate fd) Hydrogen sulphide 

Prokaryotes are considered to be evolved 
'ij3.5 bi Elion years ago fb) 3 .5 billion y$srs ago 

:j ^ Hilton years ago fd) 1 000 million year-, ago 

HageJIa might have arisen through the ingestion uf 
'^Cyano-baeteria fb) Spirochetes 

■i'^Eamydomonas fdj Paramecium 

r [ J, ? rtan * point A of Lamarck's theory 

41 ^ * and disuse of organs fb> inheritance of acquired ■ ir.o>r 

'^Natural selection fd) Both a and b 

_ ^Icydoped a theory of natural selection essentially i rli ni is ^ 1 1,1 l J - sl 
. J ” ar dy*\Veinbjeru (b) Alfred Wallace 

|l 

" l^irivjnism has integrated disco veries aurl ideas fnpm 
'■ JJ) A0nofny fhj Paleontology 


\l f j 


hi 


J -riulj €S 


hjvv 


*wm 


' 'mains or traces ni organisms 


{d)AU ' 

.(bill lived 111 


I stains 


it 
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•. v iirt ' Ibiiiid in (he 

l(j ni,r Pb , c rocks 

rocks 


fb) I OS' iK 
ld\ Nunc nl 1 11 


IJ di u, . 

Ii 1 ,|JI *'t is i item reel ? 


(lit Soi I 

iS; Volcanic i— n 


| 111 ii ineorrccir . . , nji -himm 

^.itii . <lg,,u * ofg«M are ftincticm.illy diH^r®* ‘ ,. lur ali> jl1 ^ 

I 1 r ***w are flinctionally diflc fcnl M lotcim' 1 ’" 


IK -'-.I o, 


H ** I | ¥ «* ■* , .. M il 1 11 

^ nnos ol mai * 

mioltigous structures, art a ^ un 
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Evolution 


15* 


\ 6 . 


17* 


14* Analogous organs show 

(a) Convergent evolution (b) Divergent evo ution 

(e) Straight evolution W) Zig^-8' evolution 

In humans gill ponchos have modified into 
(a) Nose (b) I*-ar 

(e) Eustachian tubes (d) Externa] ear 

V group of interbreeding individuals belonging to a particular species and sharing a 

common geographic urea is called 

(a) Community (b) Family 

(c) Population (A) ^ ace 

Natural selection cats amplify or diminish variations that are 
(a) Non heritable (b) Heritable 

(c) Both heritable and non heritable (d) Acquired 
18, Adaptations that an organism acquires by its own actions are 

(a) Heritable 

(b) Not heritable 

(c) Can be made heritable through some modi float ions 

(d) Both heritable and not heritable 

19* A group of populations that have the potential to interbreed in nature is 
(a) Genus (b) Family 

(c) Species (d) Community 

20* The total aggregate of genes iu a population at any one time ts called population s 
(a) Genome (b) Genomic library 

(c) Genetic group {d} Gene pool 

21, If all members of a population are homozygous for the same allele * that allele is said 
to be 

(a) Fixed in gene pool (b) Mobile in gene pool 

(c) Random in gene pool (d) Stationary in gene pool 

22. According to Hardy-Weinberg theorem* frequencies of alleles and genotypes in :i 
population’s gene pool remain 

(a) Mobile 

(b) Stationary 

(c) Constant 

(d) Constant unless acted upon by agents other than sexual recombination 

The ultimate source of all changes is 

(a) Mutation (b) Migration 

(c) Genetic drift (d) Selection 

24* Disturbance in the gene pool is created by 

(a) Emigration (b) Immigration 

(c) Both a and b (d) Panniigration 

25, Change in the frequency of alleles at a locus that occurs bv chance is 

(a) Mutation (b) Selection 

« (C) Non-raudom mafng (d) Genetic drift 

26. Which of the following organs serve no apparent purpose 

(b) Non vestigial organs 
(d) Analogous organs 


23* 


(a) Vestigial organs 
(c) Homologous organs 
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^ihe following processes haTre3T^^^ 

1* * f ! Diseons? ,esuI <edmthe 


lit: (fogs 




' , .j selection 

{i'Sial selection 


(b) Cross brer-H;„ 

W) Self bi g 


! ’ roduc, ^5 


reil! hr ted^f 


1‘ 


{^JoS f° l,owin S is not ve stig ial or^ZT'^ 

‘!lfi£w niembrane (d) 

l £|rf of evolution was first presented by hese 

■ (*j An#tP l ' e (b) Lamarck 

ifwwio (d) Wallace 

ti« insider I lartly- Weinberg law, then following U incorrm 

^ Ulnistions cause changes in genetic frequency 
!m M igration changes allelic frequency 
MlKit should not he selection 
J,n NoiHamlom mating will reduce chances of evolution 


in its sense 
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Chapter 25 





I (,*: term eattofff eomei from the 

meaning 'study of. *"• 

lh V'T‘ T - fV ■ »**wa £«rf 

*tttdy of roc relationship of a.- - : . . forgsmsms 

Relation - , Mp : fid .r.leraeUv • .*. 

arid the came species 

ECOSYSTEM 


' ' . - " - - 


s- -> J - 


. ,tr 




■'tP 


* 


The major uml rT ecology ■. w ; 

’! be *eco * part of v hc v/ord * '-_Tve-: v. v; -;- : rvr.rr.tr. . r :im 

collection of related :s*r\ that :Tr.r;er. zi z 

Ecosystem consists o: tee b^sit * \rrv.r hicri: .“ 

(physical) 

A ! 1 popu ] at i o n s wi thin an e co s > ■ tern : r. tr c . r.r. e c ted ’ ; : rt -r : *. t : 

community 

Major regional ecological commumr- of p'ar." ir.i ar..- ,.e :;~3 b: ■ 

Combination of all biomes of earth := called planetary ecosystem 
There are six major terrestrial biomes. 


r; ::c 




BIOSPHERE 


;~-o>ed 


» — ■ - . - 

* -r . ■ , V 


Biosphere is a thin layer of earth in which all orcar.tsna exist 
Biosphere is spread out over the surface of earth extencir.j in:-: B-lOkm to She up 
reaches of atmosphere and also the same distance :n:o :r.e c. - ----- 

The actual location of place where an organism lives is caliec its hints: 

In 1917, Joseph Grin n ell. an American ornithologist. ::rs: or, / 

ecology* , ■ * 

The ultimate distributional unit within which a species * res-- e- "> ® 

physical structure and its physiology is cubed nuhe _ 

Charles Eton considered the niche the has:- rote o. - 

defined the niche* as ihe species pl - - - 


" s . s 


t ~ 


lC U. 




rs 


at TF.COl OtiV 


, « .• ,,vin *'» i 1 - environment is ... .. .. ou \ . , ■ 

Study of a single population s relatEQi p 

SVNECOLOGV 


nronment is called \r«<v»: ■ , 


Study of different communities eru 
■L p pMPnNKNhi'l l' L’A 


Biotic components mp 

Abiotic components meludejw^j^^^^— 
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Ecosystem 



-> Wiwr 
-> Soil enirp 
4 Temperature 

-4 Granin 

« 

■4 Topograph) 

-> Producers 
■4 Consumers 
■4 Decomposers 


st \ 


PROCESSES IN ECOSYSTEM AND INTERACTION BETW KKN DIO I 1C V\n 

ABIOTIC COMPONENTS. 


COMPONENTS 

DESCRIPTION 

Producers 

The> are reen pho:c-s>m:hctic plans, capture an d bring tight 
energy mio the eeo<> stem. 7he> are automatic or^jmsms 

Consumers 

All organisms mainly animals which obtain energy directly or 
indirectly iron; the producers as ready-made organic hood. Thc\ 
are heierotrophie organisms 

Decomposers 

hung; are nuciena uhich obtain their energ\ from dead and 

decaying r.unis n.z am mass. Tney release chermca' elements as 
ions 
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Fooncnm 


Ecosystem 


* f -‘^'“depend on plant, for their food constituting food chain 

• S imple food chain: 

Faglc -> Bluebird -> Caterpillar 4 Grass 

FOOD WEB 

• Combination of many food chains is called food web. 

• Food webs consist ol 3-5 trophic level* e.g. 11 is producers.' T2- —primary consumers, T3 — 
secondary consumers, T4 -tertiary consumers 

SUCCESSION 

* Succession is a change in community and vs non living environment over a period of time, 

# Succession begins by a few hardy in\ aders called pioneers. 

* Diverse and stable community at the end is called climax com in unity, 

■ Succession in an ecosystem from bare rock sand or clear glacial pool where there is no trace 
of previous life is called primary succession 

• During secondary succession, a new ecosystem develops alter an existing ecosystem is 
disturbed by fire or an abandoned iorm field. 

* Primary succession starting in a oond is called hydrosere and . t -it on a drs nm ot habitat .> 
called xerasere. Plants growing in \eric conditions are called xerophytes, \\ hich are 
able to withstand prolonged periods ol water storage. Succulent plants nke cacn have 

water stored in large parenchyma ns su e 


XFROSF.RF STAGE 


DESCRIPTION 


Crus lose lichen stage 

Cnistose means 
ect mmae:ee. ;r :: 

foliage lichen stage 

In a he her- are 
Produces shade 

ow ■ " S k i 
degressions eg 

Moss stage 

Mus^.'' 'Vc 
|b| - V -i" 

] Lcrbaccous stage 

1 Inn e>:e,o > C 

Shrub stage 

Sill .:W" 


w 1 u c e c 

Climax forests 

\\ O'e- '• " ■ - 

L i , t *■ • ' 1 ’ ' ! ’ 1 

U n s >.auv - • ’ 

upset the balance 


ci a:r.-''ed 'e.Ae> auaehed a: aiio pour. 


*T- "r>f k ■ I J 

_ h. » r , L «, 1 


, c;c hhey compete a n V:v- 


■o: 


avai'abfim ot moisture. humus, sod 


! - il i 


: c T , , ' 


L I 1 '’I 


is.i* W 


im excel so 
n e ear res 
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V- . - TJ. • rvi - •' V ■■ • ' ' ' ■■ 

Rei - xv ee : 0 - V '*■ > *• * v 


• ■ ii* \\i ^ !l 1 ■- 1 ht niil 


r\K vsirSM v>n tvssu>>niuiv^ 1 


i>sv : :v.acv ’ l v>. . v . ;v.v,s c 

sere* - \ -* e-r^r. j- ^ sob S .v - t$$ a®* infasmri&tts 

PnxsttHny k Hg **Mfc d* Nvfc of the IweO and (Hvrog 

irs30e tSc -vV o -'-c ^os: 

S\MB1QS1S 

:> L-. : a: o~ bo pen few* organ- ■*•"’* Which hr mgs hen els! tO both 0f g.nusms 

Legume plants arc the hosts to synabioot bacteria which inhabit the roots forming nwf 

nodule* 

Oarbohv urate 


Root noduk%baetem f Rhin ihium) 




Sfyeorrhizo is an assoc. anon between the roots of plants growing in acid soil and certain 
fungi. Host ss pine, beech or heather 

Carbohydrate enzyme 


Beech . pine or 
Heather host 


Fungus myeorrlitzp 
symbiont 


Mineral ions 


’ is a ; >’ mb,ouc association in which both partners ore benefited. 

Shelter, mineral ions 



Lichen fungus 


Lichen algae 


Nutrients and oxygen 
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• lAt'hfttH 1 1 d ‘luul ori'.-iiiiMJi composed r,j symbiotic a', oust: or. of b* 
fungus rnycd lum 

COMMENSALISM 


* 




Such type of symbolic relation in which only one organ Km ;s berthed 

comrtl^ltvaWsm 

Sharks rsiuy have small fish called remoras attached to them 


i \ Cb. t'l 


GRAZING 

• heeding on grasses is called grazing and such animals arc called grazers. 

• ( i r as sc s are mo re re s \ st ant than h cr bace f j us p I a ni \ . 

• l' inal result of over-grazing is totally barren land 


B 1 or; F,Q C \ I E M 1 C A L CYCLE S 

The chemical elements essential for life in living organisms are called biogenic elements or 

nutrient elements. . . . 

Macronutrients are elements required by organism in large amount an nucronu nen \ 

elements required by organism in small quantity or in trace amount it 

Circulation of nutrient elements between living organ.sm and their environment »s ^i.ed 

biogeochemical cycle r 



Atmospheric N 


N»V°“ N ' 


^^Chief reservoir of nitrogen is atmosphere containing about / 8 % oi u. 

tu ^Hoes of nitrogen cycle are am mollification, nitrification and assm-iauc... 

Ihrcc principal stages oi nitrogen cyc«- . .... nm „ 10 niflcatioii 

Release of excess of ammonia or arnmomumions^ n ^ _ ^ - ca]]j;d niui f lca( ; OH 

Oxidation of ammon.a or again ba , k to ammonium ,/.rn the plant cell is 
Conversion of ammonium to nitrate and then again u 

called assimilation Ja break down nitrates releasing nitrogen hack into the 

In the absence of oxygen - H respiration, this process is ./emm/urnim . 

atmosphere an d using the oxy|[t£mL— SB— 


v - 

»i\- - ' 


m 
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PRACTICE EXERCISE 






1 * 


2 . 


3 , 


4 . 


5, 


6 . 


Study of relationship of organisms to their environment is 
(a) Ecology l b) 

S populations within an ecosystem in.mmmcc.ed to one another are known ns 

la) Species ^ 

(c) Community iJ) Ihuiks , 

Maior regional ecological community «l P'-'nts ami nmmaK U . 

, (bVBibmass 

V ! n (d) ItlOCCOSYStem 

(c) Btomes .. 

The actual location or place where an organism lives .s 

... . (h) Biosphere 

(<X) Habitat 

Tta SHWi pi»y> i. » “ 

WW-. u IEiE.™ 


{[%) SviK’CL’U'i 1 ,) 
{d) Niche 


7 * 


[b) 5 10 Ian 
(d) 10 .'0 kill 


8 , 


(to 1 lydiospheve 
b\) Ml of these 


(a) Ecology 
(c) Autocology 
The biosphere covers about 

(a) 8-10 km 
(c) 15-30 km 

Abiotic conipnncHts include 
(a) Atmosphere 
(c) Lithosphere 
Which statement is true? 

(a) Producers arc hetcrotrophie organisms 

(b) Consumers are autotrophic organisms 

(c) Fungi and bacteria are decomposers 

/a\ Pnri turners release chemical dements us urns . . 

In tmnmuiiiiy ni li> »' " 

H«> Succession 

(a ^; che . pHNcoccokuw 

(cl Alterations \ 

Plants growing In »ric hM - « "Lsophv.es 

lo) Sphcruphyles U'r«uk^W» 

(c) Xerophytes 1,1 

I ti'lien mid algae form 

i jH iic ii ^ Pumuvis c.vmimtmiU 

fill Climax community ^ 

ni m^ {) ^ XA \ iMtnmumlv 

i c) Initiator community ; Lv 

Divvrse m& stable fionmiwidiv nt the eml nt mu t ‘ SML 1 

lJ - mvtn5i * , ib) raHueiscomunnii^ 

t A \ Climax community * 

w U H SI able . ommumlv 

(c) Top community 


10 , 


U. 


12 


, — 
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15 . 


l(i 


n. 


KiH'imilttn siit < * s % In h si m i ■- * 

(a l A bare’ rock satMi <'■" '* 1,1 l' 1 " '' ,l ' 1 

(C) Tfi.ni tt'lllint . Ill '• I'l i'll I I. 

Ihdrmpt r h 

I a) Scttmthm .iim mm ut'inr m ’l"ml 

I h) I'l 111 L! 1 \ Mh i i- mu itlim; ill i ] mi I 
(c) Pnm:lt> J siuv ■« --ion -l.nliii} hsi j Ji\ mri 

(ill AH ni ih< i 

Mnssrs 111 v 

(a) i |i t d. 

(c) Jmtuhi hi 1 H> Hi f> dtiA < 

WniicH fur tsls lm m lilt' 

(a) Pioneer nmmmioh t i 1 Unu' mmiumiilr 

(c ) 1 1 up 1 1 uni in in H \ hi) h. hi mi! mi'll 

llivcaie in living i 1 1 [smiWnn * * it v* A In |i.ti lOlrs Is i jllul 

( n > PniniMlMii (Id lnl“ hi! 

(c) Predation (Hi liilt t 

I a’giimi' |i1iinb Hn Mir li>nl s 1 1* 

(ul Rhi/jn hi um (h) My l m i tit ,/ j 

(c ) I it lirii (ill Algiif 

A ilmil m gmiisitl tmn|lini tl i>l umMutk ussmiilhull ul un lh nillmi j fmi^m 

in \ t -rllinii U 

hi) M\i m i In /n (10 Rhi/nhumi 

(u) I it Imi (ih 1 c|j;iimr 

S mlii it kill i rln i fiti mli I |i hi w hit l< nuh mu* m 1*21 it km is II it 1 ltd it in I is 
hi) Symbiosis do t iimmrusalism 

fv ) Mill 1 ml mm (ill \ imsm 

11. Slim Is nuy luhr mu ill IMi jll.it lil’tl hi (In in 01 IJt'tl 


1 M. 
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211 . 


21 


< .1 i I 1 unit ip , 

(I’J I 1 r i| nr i J '. 

23. < tvs*r yi iMlng kmh In 

(n) f tut li I ph-Oiim'iI Itihi I 
( « > [1 ilnlly Hunt n hi nil 
rVlli iiym t runtlillltn nlimit 

(a) sm 

(i 1 !ir„ 
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2H , Total solar energy trapped bs the producers in an ecosystem is 

(a) 95% ‘ fb> 20% 

fc) 7S% fdi 1% 

29 The major unit of ecology is 

< a j Popiil au on fb) Communi ry 

( c j Ecosystem d ; B; ome 

30. Leo' part of word ecosystem means 

i Famih dvuseho-d 
'0; St-d> c: 

fcj Coliccuofi of related pans that function as a unit 

'd . En mto r;r.u't 

31. Which of the following is not true for food wefe? 

f a ; F orrned fr am food - ha : r. d .<• C o rrrp ! ex * nan r ood c na ; n 

(c; Stable than food chain id) Starts with primary consumers 

32. Which one of the following is more tolerant to herbivore 

(a) Grasses r V T ;^s 

fC; H^rrbs ^dj N one of ,r*£v£ 

33. VShkh of the following step of nitrogen cycle is not useful for plants 

( a j Amnioni fi cats or. 1 ">) ** 1 * y 1 ^ c a ' 1 on 

fc) Denitrification Both a and c 
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Some Major Ecosystem 


CLIMATE 


* athtt u U is to shoit-Lcrm fluctuations in temperature, cloud cover, wind and precipitation 
o\ ci periods of hours or days, 

* t lirnate iHcis to overall patterns o! weather that prevail from year lo year even century to 
eemuiv in a particular region. 


AQUATIC OR HYDROSPHEK1C ECOSYSTEM 

* Hydrospheric ecosystem 3s a system in water where living and non-living components 
exchange material and transfer of energy also lakes place within water, 

* Salt-water ecosystem covers about 71% earth surface. 

• Fresh water ecosystem covers less than 1 % of earth surface, 

* So me i mp on am pro pert i c s o f aq uatic ec osystem : 

> Its temperature is more moderate to support life 

> At the depth a little tight is left to power photosynthesis 

> Abundant water with appropriate temperature 

Productivity of Aquatic Ecosystem 

• Productivity of an ecosystem can be indicated by consumption of COj and evol ve of oxygen 
in the process of photosynthesis. 

• Productivity of aquatic ecosystem is determined hy light and nutrients, it also varies from 
zone to zone 

FRESH WATER LAKES 

Lake Ecosystem is divided into three zones i.e. littoral zone, limnetic zone and profundal zone. 


ZONES . LIGHT AND INHABITANTS 

NUTRIENTS 


LITTORAL ZONE 
(Near-shore) 

As water is shallow so 
there is abundant light, 
Anchorage, adequate 

nutrients 

Water lilies, submerged vascular plants 
and algae at deepest regions. Living 
among anchored plants are microscopic 
organisms called plankton 
Phytoplankton: photo synthetic protista, 
bacteria, algae 

Zooplankton; protozoa , crustaceans 
Littoral invertebrate animals are small 
crustaceans, insect larvae, snails, 
Mat worn is. hydra and vertebrates are 
frogs, aquatic snakes, turtles 

LIMNETIC ZONE 

Plants arc unable to 
anchor at bottom but 
enough light penetrates 
lo support photosynthesis 

Phytoplankton: cyanobacteria (bln 

green algae) 

Protozoa, small crustacean:-; i ishc ■; 

PROFUNDAL ZONE 

Light insuflicienl to 
support photosynthesis, 
organisms are nourished 
by detritus and incoming 
sediment 

Snails insect larvae. ueU i m. fu ant ] 

fishes 
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INTKRVATION OR MAN IN AQUATIC ECOSYSTEM 


* E utroph i cation is enrichment of natural ecosystem due to activity o hi imam: 

• In polluted Lake Most of the trophic levels like fish arc eliminated and Im-tt n;i 
green algae dominate the community, 


TERRESTRIAL OR LITHOSPHERIC ECOSYSTEM 
* Ecosystem present on land or soil is called terrestrial or lithospheric ecosystem 


ADAPTATIONS FOR TERRESTRIAL ECOSYSTEM: 

Supporting Tissues 

Xylem and phloem in plants and skeleton in animals. 

Conservation Of Water 

In plants temperature regulation takes place by developing bark and in animals by skm 


MAJOR TERRESTRIAL ECOSYSTEM 

LOCATION IN PAKISTAN 

Temperate Deciduous Forests 

Shogran Sc Nee lam Valley 

Coniferous Alpine Sc Boreal Forests 

Northern mountains of Kaghan, Mabr. 
Jabba (Swat), Dir & Chi las 

Grassland Ecosystem 

GiJgit & Kashmir. Wazirts.tam Low,.-: 
Chitral & North Kallat 

Desert Ecosystem 

Mian wall, Bakhar, Fort Abbas. BahawV 
Nagar, Yazman, Bahawal Pur, Khan Pun 
Rahim Yar Khan Sc Sind 

Tundra Ecosystem 

Mountains of Karakoram & Hindukus : 




Temperate Deciduous Forests 

* Average rain fail is 750- 1 500mm. 

* Temperature range is 4-30 C 

* Soil is grayish brown, fertile and rich 


Coniferous Alpine And Boreal Forests 

* Northern coniferous forests arc also called Taiga. 

* Coniferous forest located at high altitude are called alpine while coniferous I \v,e>\ bv ,v 
high latitude are called boreal. 

* Winters are longer and colder and growing season is shorter 

* There are long severe winters. 

* Temperatures is below freezing upto 10 C 


Grass Land Ecosystem 

Grasslands present in temperate climates are called prairies. These do not have w rv 

• Grassland in tropic climates with woody trees is called savanna 

• Annual rainfall in grassland is 250-?50mm, usually face severe droughts 

• rail grasses form (he 1 " layer , mid high grasses form the 7* layer, f' lover * l»i me 
short grasses, lorbs and warlarc species with mosses ami lichens 


.im* 


J 
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Over grazing results in soil erosion 


Desert Ecosystem 

Widely spaced vegetation 


and large areas of bare ground 


Annual rainfall in deserts in less than roo t system. They are covered 

. The perennial plants are bushes or cacti with large 

v. vth wavy coating 


Tundra Ecosvstem , H j s ca Ued arctic tundra 

: *■— ° f iis shon ^ wason 


I ITHOSIMI 1 * rAOSVSTEMS 


Feature Temperate 
Deciduous 
Forests 


location in Tshogran & 
Pakistan | Ned am 

valley 


Coniferous 

Forests 


Northern 

mountains ut 

Kagban, 
Mulam .lubba 
(Swat), ! hr 
& ( 'lulus 


India. 
Southeast 
Asia. Fa sic m 

N urth 
America* 

I .mope, 

t hmn. 
Australia, 
japan, North 
& Smith 
America. 


lull a 'll It 
( l uit opc A 
Asm V. Nm 
America* 

I anliilii 


Grassland 


Kashmir, 

W a/ in stun, 

I ower t blind 
A North kallul 


i 'cTilrc ot 
Lull .isia 

LlUlUlK'lll ■. 

Pi aincs o'l 

North 
Amcr um 
Pampas ol 
Si iiL’ii'. i'.' i 


Desert 


3 . 

B'hukhuf. { I’h.L 
Fort \hbus, 
it ah aw a l Pur. 
Bahaw al Nagat . 
V u/ man, Khan 
Pur, Rahim Vai 


Tundra 


Mountains 
ol Kara 
Koram and 
1 liudukush 


Polar ice- 
caps. 

M oumains 
ol killl 

Hindu K.u: 
A Kara 
Koram. 


Annual Ruin 1 SO - 1 StWi 
Fall mm, not 

cun slant 
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slightly 
farther away 
from equator 


Te mpe r at u r e M od era te 

ranging from 
4C-30C 


Seasons 




Soil 

condition 


Plants 


Pronounced 
wet & dry 
season with 
distinct 
summer & 
winter. 


Ranges from 
below 
freezing 
point to IOC 


Grayish 
brown, very 
fertile & rich 
in organic 
matter wilh 
maximum 
holding 
capacity 


Dominant 

plants: 

Taxus 

baccata, 

Pinus 

walliehian 

a. 

Berber! s 

lyceum. 

Many 

herbs & 

shrubs 

with 

height of 
5m . 

Grasses, 
ferns &, 


Harsher 
conditions, 
winters 
longer & 
colder, 
growing 
Season short, 
summer is 
loo short. 


Constant 
cover of 
snow 


Pinus 

wallichiana, 

Pinus 

roxburgij, 

Abies 

pindrow, 

Picea 

smith iana, 

Cedrus 

deodara. 

Northern 

coniferous 

forests are 

called taiga. 

Coniferous 

forests of 

high altitude 


mm (611 
inches) in 
tropical ^ 
subtropical 

L'.rnssland 


inches), or not at 

alt 


Annual 
rainfall & 
conditions 
midway 
between forest 
& desert. 


Widely spaced 
or no vegetal son 
& large area of 
hare grounds. 


Limited soil 
moisture due 
to low 

precipitation 
& high 
evaporation, 
upper rooted 
soil layer 
moist while 
deeper dry. 
Impermeable 
with excessive 
salinity. 


Graminoids 
(grasses & 
grass like 
plants), certain 
forbs (c,g. 
composites, 
legumes & 
p there). 
Grassland in 
temperate 
climate 
without 
woody plants 
is called 
prairies. 
Grassland in 
tropic climates 


Perennial 
(bushes, cacti, 
Euphorbi(a) . 
Plants have 
shallow root 
system, 

waterproof waxy 
coating to 
prevent loss, 
water 

conservation. 


Perennial 

flowers* 

dwarf 

willows, 

lichen 

(reindeer 

moss). 

Treeless 

tundra oi 

high 

latitude is 
called 
arctic 
tundra. 
fun dra of 
high 

altitude is 
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Human 

Impact 


herbs 
make 

field. 

layer. 

Mosses* 

liverworts 
* lichen 
form floor 
layer. 


T 


are called 
alpine . 
Coniferous 
forests of 
high latitude 
are called 
boreal. 


Macaca 

mulatto 

(Rhesus 

monkey). 

Sotenorotos 

tibitanus 

(black bear), 

Felis 

bengal crisis 
(leopard cat), 
deer & 
wolves, 
bacteria, 

fungi 8c 

earthworm. 


Bison* wolf, 
black bear, 
der, 

Marcopolo 

sheep, 

Kashmiri 


squirrel 

snowsbpe 

hare, 

wolverine. 

crossbill 


Some Major Ecosystem 


with woody 
trees is tailed 
savanna. 
fall grasses 
(Andropogon, 
Panic urn) 
form th e first 
la yer. 


grasses (Stipa, 
Sporobolus, 
Oryzopsis) 
form the 

second layer 

Short grasses, 
forbs & 
warfare 
species ( Pea, 
Bronius), 
mosses, lichen 
form third 
layer. 


Black bear, 
deer, wolves 
bobcats*. 


Soittcwhai 
undisturbed 
due to 


Herbivore 

invertebrates 

e.g. insects, 
grasshopper 
Predators e.g 
reptiles, 

amphibians. 

mammals, 
lizards, toads, 
turtles, foxes, 
wolves 
preying 
insects. 
Decomposers 
L \g, bacteria, 

actmomyceiL’s. 

fungi like 
molds, yeasts, 
mushrooms, 
bracket fungi, 
large animals 
e.g. /ehvus. 
burses* hi so Its. 

TTsetl fill L’l-I'p 

production N 
live stock 


Nocturnal e.g, 
honied lr/ards, 
snakes, kangoos, 
rats* burrowing 
owl 

Animals storing 
water e.g. desert 
bighorn sheep &. 
carnal 


1 ess 



called 

alpine 

tundra 


Mosquitoes 
&. other 
insects in 
standing 
water pools. 
Ducks & 
geese. 
Wolves, 
snowy 
o\% Is, arct ic 
foxes & 


bears. 


1 Ned ' ‘i oil 

drilling 

sues. 
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mountain 
lions w iped 
out by man 
I Ol csl* 
reduced due 
to need ot 
lumber ami 
agriculture 
land. 


se\eni\ o 1 
el mule A 
icmoleltess 
boicst* 
nufot source 
oflumbci !'oi 

eonstrucUom 
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management 

Not tor 

culm at ion due 
to acidity X 
salients 
i 'om er ted to 
desei is called 
deserii liealion. 


pipelines 
military 
bases onh 



refers to overall patterns ot weather 
that prevail from year to year even century to 
century in a particular region, 

2, Salt -wa ter e e osy stem c o v e rs a bout 

earth surface. 

3, Near shore zone of lake water ecosystem is 


4. Northern coniferous forests are also called 


5. Grasslands present in temperate climates are 

called ■ 

6. Treeless tundra of high latitude between taiga 
and polar ice caps is called 


cipuni atpJV ( 9 ) (£) •*«!(*) ^07 l*ionn (f) %l£ H) ajouiio {[) :* m 
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— -valies 


r 

ropeitv 

Value J 

, at water ocear. and via eccv- vr-r. cf tirs. surface 

j 

f-rrh ater scov. rerr. co ct: - tar.- urine 

Lc>.> than 1° 

Average ram fa/ r 'er.pera't •; 

, „ . " - 

J s ; 5 : " 



Temperature ran at m termer*/; fc-er-s 

- C-30'C _ 

L — — ^ ; * ; 

Maximum height of herbs & shrub* :r. :: r: s J 5 

dm 

I (Cjrirjerat ire rar. ae : r. cor : Ur j - : . r.i 

Below F.P to IP’’C 

l — -t * — - “ — 

Annual ramfall in grassland 

2f *’5 mm • 
inches > 

Am ia! ra.nfall :r. troops’. ar.i 

Sttt ’ :u: -c ^-2.5 1 ir. c 

■ ' utc " . -c; c> 

„ * —■! 

fta»« of primary production in - .-C:- _ 

_ ' 5 _ m" 

i 

Ra3f* nf primar. orobucticr. r : /:r - -- 

-COt» c m" 

a mArtnt nfhnbtM consumed b . _ . -- - 

'-T 

Location of deser biorr.es 

- 

20 to 30 north 5c south 
latitude 

■_ ie — T " ii i ■■*■ -“u. tT l 

Annua! rainfall in ;■ 

I emnh of willow (50 yea:; : 
i Width of willow (50 years 

♦ stem 

d 

( 

' _ ^ ■ -- 

;:r - inches 
cm ' 3 inches 
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PRACTICE 





to. 




Weather refers to 

faj Short-term fluctuations m temperature, cloud cover, wind and prtv Epilation 

fb) It prevails over periods of hrs or days 

(c) Overall patterns of weather that prevail from year to year 

fd) Both a and b 

Which statement ahour tndrosphcric eco^vtem Es incorrect? 

(a) Salt water ocean and sea arc the iargest ecu>> stems on earth 

(b) Salt water ecosystem covers about earth surface 

( c ) Fre sh w a ter cc os y sie m co v e r* i e s s i hart 1 * ) f earth s ur fa c e 

(d) Its temperature is more moderate to support life 
Productivity of an ecosvvtcm i* indicated h\ 

& ii . 

(a) Number of plants in Thai ecosystem 

(b) The density of that ecosy stem 

(c) Consumption of carbon dioxide and evolve of ox 1 gen 

(d) Both a and b 

in which zone plant community is most diverse 

(a) Limnetic zone (b) Littoral zone 

(c) Profunda! zone (d) All of these 

Which statement about profundal zone is correct? 

(a) Plants arc unable to anchor but enough light penetrates to support photosynthesis 

(b) Phytoplanktons in this region arc cyanobacteria 

(c) Decomposers and detritus feeders inhabit it 

(d) Water lilies are abundant 

Eutrophication is 

(a) Process of decreasing nutrients by human activities 

(b) Adequate nutrition accelerated by human activities 

(e) Changing the trophic levels oi an ecosystem by human activities. 

(d) Addition of more predators in an ecosystem 

in polluted lake which organisms dominate the community 
(a) Fish (h) Crustaceans 

(c) Phytoplanktons (d) Blue green algae 

Evolution of vascular bundles in plants and skeleton 


(a) Hydrospheric ecosystem ' (b) AquaTeLsysS, " 



(c) Terrestrial ecosystem (d) An of these 

Development of bark in plants and skin in anin)ak is a m h 

« '3$* s ‘™»< lb| Proiuciion fro“«s 

(c) Reducing water loss Mi ri^i . , lLS 

Which statement is incorrect? P S m °° d produetion 

(a) Average ram fall in temperate deciduous forests is 750-1 500mm 

( b) T emperature ol coniferous alpine and W«. I m 

(c) Northern coniferous forests are called Taiga ^ "* Upt ° 10 degrecs 

(d) Coniferous forests located at high latitudeare alpine 


KIPS Entry Test Sevww.topstudyworld.COTi j 

— 1 i 


Chapter 26 


Some Major Ecosystem 


11. Temperature of temperate dee id units i uresis is 

{z) 4-30 degree C (b) 45-50degre<: r 

(c) 20-25 degree (' (d) 5 10 degree ( 

12 Coniferous forests located at high altiiude are culled 

(a) Taiga 1b) Alpine 

(c) Boreal ft ^ A i 

13 G ras s land in tropic climates with woody tree* is called 

(a) Prairies fW Savanna 

(c) Boreal ^ Alpines 

14 Zone ofljike water which is of open water neai the surTace i> 

(a) Littoral 1 “ 3C 

(c) Profundal ^ !l 

IS, Ecosystem of Shngnm is 

(a) Coniferous alpine (h) HoruMl 

(c) Temperate deciduous grassland 

16 Mountains of Koli Hindukush conic wilder 

(a) Tundra ,b| ‘ ,ra ' ,; ' . , 

(c) Tropical forests _ (d) lempcmtc deaduous 

17. Annual rainfall in grass land is 

? J 5SSTr SSwmrnn, 

(c) 250-710 mm . 

1H. On. ..t the mn.C imp. ,«»»■ «“« - m 

(a) Hoods . 

V( _ . ■ <d) Deforestation 

fe Ruining 

19, "End of ear t IT is related to 

(a) T ropical ram forest 
(e) Savanna 

20, Desert ecosystem of Mian wall is 
(a) Thar 

(c) Cholistan , , . ... % 

21. In sub-huntid tropical grassland prcKluetiMty isniois. 

{aj 700-1 SOOgfor (b) f f ^ m 2 

: (e) 5000 g/nr 6050 & /m 

22. Annual rainfall In deserts i> less Ilian 

(a) 150-200 mm fb) ^ mni' 

(a) 250-500 mm |,lf ' J J " T ’ iil . „ . 

23 Treeless tundra uftibli latitude between taiga and polar is sal u 

(a) Northern lum.im 
(c) Arctic t l mdr:i 

24. The must fragile of all bionics is 
(a) Grassland 
(cj Desert 


(h) Temperate deciduous forest 
fdj Tundra 

(b) T hai 

(dj None of the sc 


An tare uc tundra 
id) Polar tundra 

(b). C !onifcrous alpine 
(d) I limit i 
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Man & His Environment 


Environment is treasure of all types of resources essential to maintain hie on earth 

KFNFAYABl.F AM) NON-RFNFAVAB 1 .K RFSOl Kt I S 

* Environmental resources are divided into two types i.e. renewable and non-renew able. 

. Environmental resources, which cannot be depleted are called renewable resources c.g. air, 

water, food. land, forests and wild life. . ■ 

. Such resources, which are e xhauslible and once consumed cannot be replaced a re ea led m - 
renewable resources e g. c arious metals, non-metallie minerals and fossil fuels (coal, oil . a 

. ProcTss'that supplies food to living things through decaying and decomposition is called 

nutrient cycle. 

* Natural Cycles have no beginning and no end, 

* Driving force behind all these cycles is the sun. 

* Earth is a self-sustained unit 


Box 1 nutnent cycling in an rcosystem 


n 


PRODUCERS 
algae, lichens end 


G,,v cn a itKji-cc d# energy ert 
ccoiysfem is i*lf 1^9 

1 energy 

sunlioht 



All individuals of the same = a population The populations together * the 

Community, The community ♦ the nond.v-.ng part of the environment * the ecosystem 




• The balance in (be nutrient cycle can he upset a kh 

> Not enough food is produced 

> Too much food is consumed 

> Decayed nutrients arc not relumed 10 ihc gmuml 
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RE N E \\ A H 1 K 


.Air 


I 1 | i 

II is several kilometer Ihtefc blanket of alm««oheu' »" , ■■■ 

, ’'ev o , m hon v'*" 

Air consists of nitrogen oxygen t- 

gases called noi&le gases. u in , lH , L ] oumiihumm 

Carbon dioxide and nitrogen arc used ^ rw n it1 1 

Green house effect and acid rains are global etleets ot the !»■"'« 


Water 

* It is also component ol'sod and air 


* 7 S% of eartb surface is covered wtih watet . up 1 *,. (i^.d hndv wmitu 

• Water is major constituent oi th ing M 11 ! ' fUX K 111 ' 1 1 J" : ( n (l -, ■„ /, , . <\p\ mil 

. About 97% of total water of planet earth is in «W«*. ■ " 

1% as fresh water in lakes, streams and t l\ oi v 

l $e of alt r - , t i/).' « iii'i is iiM tl in \ 

Domestic or irrigation use of waiei is about <W •> " I" 1 '' " • 1 


Land 

* Sail can be dc lined as upper layer of earth crust. 

* Only 30% of earth is land 

* 11% of the total area ot the world is under cultivation 

Wild life 

* It refers to all non-cult ivated plants and noivdomeslic.ucd nunn.d'. 

. Species, which are reduced in number and are at edge nl eM«u Hon .nv e.-H- •< 

species. 

F,NF.m»Y 

* Energy resources are classified into exhaustible and incvlnuHible lo-omvo . 

■ Such energy resources, which cannot be depleted, .tie called mc\!nni\ui<l, nr. <..i t > '<"«« • « 
c.g. solar energy, falling water (hydropower), wind, ocean ihcvmal rudinu tub run. w 
geothermal and biomass, 

\ Such energy resources, which ate going lo he depleted n dh ,tie wdh d . \hau\uhti < m up 
resources e.g. fossil fuels like coal, oil and nalmul pas 


Fossil fuels 

• Fossil Fuels arc calk'd so because I hey are the ivnums ul pl.niw vud mtmul id pn 1 
which became buried due to enviremiienlnl lu/.uds and wnc lo-. di rd m h ■ 
layers of earl h and sea. 

» 95% of our daily energy requirements ai e nui Isom fossil hick 

Dead pbtiis-> Feat I ignite -> ('mil 


X 






( dll lion din vide 


\ S n m Is e 
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N' dt nrlvt i i if juiu n 

• lV.iium n.> li' ''V ' *S UfCe ’ S 6 * 8 i,s fWiJWSItji from Sim. 

tHi-itiHiiiit twin * " !j: VVi,u ‘ l ** calll ‘‘ ! hto**f***H ■ : • ■ .vm and Wan- 


I 1 ' ni oun lo - k'ssc: extern and p a\iu: u>nal pull o:' sll:t 


I id a l jim> ft 

l iih \ .it r caused In gun lUiUonul 

u ■' ' L ' c s c.i .mii ih i';iiiN 

V r ' IHl ' '' Lllli; ' n Cn,lMS,s l1 - ' l ban ut called a rn/tj/ 

^ i ml [um fi 
* N ittd is moving -ill 

^ II k I lilies l mm area of hi till pressure in area t>i lower pressure 


N uclcur energy 

^ 1S °b tamed ikun nue leu i fuels In nm'h'itr fiysion tn a nuclea: reactor 


C i out hernial energy 

* Natuul heat energy trapped underground is culled ^Lutthrynwl e/ieri/r 

* Geothermal power plants are working at New Zealand and lee l and 

* \ oleanoes, hoi springs and ge\ sers allmv die escape ol hoi suhsianee horn inside ofihe eaidi 


Solid wastes 

These are used to produce oil and gas through Iwdrogonalion, pyrolysis {destructive distillation) 
or bioepn version. 


Ocean thermal gradient 

In oceans of tropical regions, temperature of surface water is about IS c and 5%' at depth. 


Energy Source 


Advantages 


Disadvantages 


1 


Fossil Fuels 


Nuclear Energy 


Hydro- Electric 
power 


Supply 95% of energy. 

Iran sport systems, electricity, 

industry 


Pollution, 

Mining and drilling 
destroys forests and wild 
life. 


Electricity generation 


Supply of water will never 
run out 

I j yd roe 1 cc l n c p owe i i s c ! can , 
pollution free ant! less 
expensive. 


Upsets ecosystem 
Disposal of wastes 
Exposure to radiation can 
cause death (Chernobyl's) 
1986 

Cancer of lungs „ bone 
marrow, skim 
Natural ecosystems arc 


destroyed to develop 
dams 

Life of dams is limited 
and power generation 
capacity is lost due in 
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< Jool hi i tual 


: n t [ ay 


W inf] V nergy 


Solid \\ asfos 


Ocean thermal 
Gradient 


Tidal ptnver 


widcnl’* 1 ' 


) -V u 

i. * , MMl . a i ^ ;Ui 1 

i ■ v v n ,r n ‘Ui 1 . ■ 

■ lV .,,'H s. Av'- 

,«s 

elcvu vst\ 

s./ ; . a’-u! 1 mmnii. 

a: 

sa..vt ^ * "* 


k* v •■ ' 

■ ■ > - 


geihnieal problem? 
concerning economics 
, in j jr.n 1 1 * ft I i 1 1 1 1 id solar 

L'tlL'L g> 

Solai calls 

exparr 


are too 


■ Rvu :e't\ eauci anon 
l «ryvn*n «•* th.m <«tiUiiar> 

p(iw i'i plants usut;-, U 1 ^- ^ 

: Lie U 


I Ac-neip genenuion 


l ow amount ot energy is 
produced 

An and heal pollution 
Salty waste water I- 

1 n\ u osiiuunUd hazard 

2 A 'pi nnies eQinpmeni, 


Hot gases used to generate 
eteeirienv 

Lb burning 400 tons ot 
municipal re i u sc \ 5 4)00 

kxvatt electric power can be 
produced 

R i o c onv e rs ion ( me thane 

produced by digestion of 
organic w 


t ncerumity id weather 
\ isual pollution 
t imh cost 


Sulphur emission 
Release of polluted water 
Disposal of organic 
sludge. 


Drive turbine for electricity 
uen oration 


electricity 


Large-scale 
generation 

A dammed bay can function 
as regular hydro-electric 
power plant. 


\ e mp c r at lire chan ge $ 
Marine life is disturbed 


Tidal waves cannot be 
directly used. 

Only few coastal areas 
are feasible 

Cost of power 

transmission will he high_ 


HUMAN IMPACT ON ENVIRONMENT 


Population, Fond and Need Of Population Control 
Population Explosion 

* Demography is the study of human populations and things that affect them. 

* Population of Pakistan was 32b million m 1947, it has now increased to around 150-160 

million in year 2000, ‘'‘idfSBil 

* About 20 years age. human population was increasing at rate of 2% and was doubling every 
35 years. 
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1 S.No. 

Population explosion 

CMSfCJ iCMtf of 
IwpabllM Increase 


\ 

prevention medicine, public, 
personal and tivod hx ck-ve 

* Keren' wdii ; !cc< : : •. :ie ‘•p-— 
pec ip!c tj:i if c c t ; rt*c . v j c» * en c e a n d 

ill ^CU>Cx 

v»viai 

7 

4r 

— 

Improved nutn?M’ 
agriculture 

starvr-i>n fnn.tr UiV. • * .r eivn: kv-.i 

3 

Housing and living st.sr.vLiT-. is 

P j 1 ill 1 1?" > *. ill It p 

4 

t hi Id cate, ma ten my , parent -c: jit ./•. i 
welfare serv kc- 

“ 

(V^ruc'ki 1 o! me countr % >:ue 
animals and vc udhfc 

plants. 

— .1 i 

DEI-'ORI S I \Tin\ V\ 

n \i i oki si \ i ms 


■ 

* 


C leiiruiitjL of iircj 1 ' ol I ore si lot lumber. phiniini: c oj’K i ■: n: c,i“’v ■ 

called deforestation 

I he destruction ol forests leaves the soil barren and t( ■ called defo r C'U' .->i' ji-adisu n- 

desertification. 

Reforestation ts jcplantation ol plants tn the areas where i e ■ ere present e,,: he: 

In reforestation coni ferous species are important which often require bare soil to establish. 

AforesUition is establishment of new forests where no forest existed previously 

Forests are called as environmental buffers because they break speed nj wind. ram :r;i 

floods. 

Aboitl half of the rain, which falls, tn tropical forests comes from transpiration of these plants 
Biodiversity is total number of different species within an ecosystem and the result inn 

complexity of interactions among them 


POLLUTION 


■ 

* Any thing produced by human which is or may be harrnlu. to ..'..irnaii --ic and 11 — ^ ■■•■s 

organisms is called environmental pollution. 

* Harmful substance, which cause pollution are called pollutants 

Types Of Pollution 

* Air or atmospheric pollution 

* Water pollution 

* Soil pollution 

* Radiation pollution 

* Noise pollution 

Air Pollution h be harmful to living organisms is air 

. ‘The befouling ot the air by miyinmg 

pollution” 
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OZONE LAYER DEPLETION 

Ozone is layer of atmosphere extending from 10-50 km above earth, filters 

protects us from UV rays. . j ■ 

In pure form ozone is bluish, explosive and highly poisonous g as zone T 

made up of 3 oxygen atoms Oy 

Decline in thickness of ozone layer is called ozone depletion. 

Ozone depletion is caused by chlorofluorocarbon (CFCs), which contains c onnt, uonne 
and carbon. These are produced from air conditioners and refrigerators ^ 

A single chlorine atom can react with ultraviolet rays and destroys ai> man} a_ out mt ion 

ozone molecules, . 

The level of ozone in the ozone layer over the Antarctica has fallen drastic a y an 

a hole, 

UV rays cause skin cancers and cataracts in human, 

GREEN HOUSE EFFECT 


• Green house gases are those, which prevent heat to escape out from them e.g. C0 2 . 

Sun rays penetrate green house absorbed by plants and soil -> reradiateas \owger 
wave infra-red radiation s(heat) these rays cant escape out from the glass -> so heat 

remains within the green house 

. increase in earth’s atmosphere due to CO, and retention of heat rays is called green house 
effect 

• Causes of green house effect arc: 

> Over urbanization 

> Deforestation 

> industrialization 

• Heating of earth is called global warming. 


■ AIR POLLUTANT 

SOURCES 

HARMFUL EFFECTS | 

1 Chlorofluoro carbons 

Aerosal spray foams, air 1 

condi lion mg system, 
refrigerants 

Thinning of ozone layer, 
green house e fleet, global 
warming 

Sulphur dioxide 

Power station, fossil fuel 

Acid rains, breathing 
disorders, lung cancer 

Lead compounds 

Combustion of leaded petrol 
or oils 

1 end poisoning, brain 
damage, forest decline 

Oxides of nitrogen 

limning of fossil fuels 

Global wanning, green 
house effect, tie id ram. 
headache, cough 

I Carbon monoxide 

Inc plelo but mng of 

cm boiuhe A carbon 
compounds, cigarette smoke 

1 leaduehc, brain damage, 
death 
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VC U) RAIN 


V- c o:' sulphui dioxide or nitrogen dioxide) lulls on earth either dissolved in rum fir as 
n;ie oseopie dr\ particles is called avid rain. 

Water vapours 

N it resell dioxide — ► Nitric acid + Nitrous acid 


Sulphur dioxide 


Water vapours 


Sulphurous acid ■+ Sulphuric acid 


EUTROPHICATION or ALGAL BOOM 


This is the natural process of excessive enrichment of water with nutrients by which large 
amount of living organic matter grows in the water 

Large amount of phosphates from detergents encourages growth of microscopic plants cade 
eutrophication. 

Eutrophication is also called algal bloom. 

It is called algal bloom because vast quantities of algae feed and reproduce on these 
nutrients causing water to turn green with algal bloom. 

The chemical wastes from industry are called effluents. 



Agrochemicals are commonly called pesticides and fertilizers 

Monoculture is population of only one species e.g. wheat. Monocultures are more susceptible 


to attack of pests. 


• Fertilizers are 
its fertility 


4 Kills pests 

-> Kills insects 

-> Kills parasitic fungi 

Herbicide *» Kills ‘weed’ plants 

the chemical substances used to add additional nutrients to the soil to increase 


Pesticides 

Insecticide 

Fungicide 


HF.ALTH and diseases 



The steady internal state of ^0^^^ of homeostasis through 

Disease refers to departure from normal on steady 
structural or functional disorders of the body. 
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CAUSES OF DISEASE 


c r end ic heritable congenital 


Infectious pathogenic parasitic 


Nutritional deficiency 


Metabolic 1 lormoiui! 


Physical disorders (injury, accident. heal, 
cold, radiation) 


{ 'hetmcal 


\Einii Deecnet alive 

v . k 


Mental illness 


Man & His En vironmen t 


[wVT" ,urmT s 

Hemophilia- Uo'v n 

r 77,,.,., tuberculosis/ 

ninlithena, Malana, - " / 



— — Vico holism. Food 

Dtui: abuse, bmoKuv - 



Al.tiesmc] 



r Driving force bem all nument cycles is the 

c 

“i i s several kilometer thick blanket 

of Atmosphere surrounding tfe earth. 

\ refers to all nou-e ultiva ted plants 

and non -domesticated animals, 

4 Electricity produced from falling water is 

called — ■ 

5 : is the study of human 

popu lilt ions and tilings that alieet them, 

( v is establishment ol new torests 

where no forests existed previously. 

7 rays cause skin cancers and 

cataracts in human. 




r 

Afl ti) uo$fiso,u>jv t')l 

— ^ 


AtjdBlSoiUOQ ($) J0MO() 0U100pd.l|lA|l (I ) -1|1 I (; ) 11 v U ) tins ( l) 

:n.i,imkhV 

k 


— -z2 
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— \ Ai r i s 


Property 


Value 

■Adoption of agriculture 

__ — T — J 

About 1(1,000 vc a ■ 

L ■*■ ■ — 

i Percentage ot nitrogen m air 


79% 

|. * 

i Percentage of oxveen in air 


20% 

1 percentage of CO - in air 

1, 

0.03% 

i Water covering earth surface 


"75% 

1 Percentage of water in living oriiam-iw 



70-90% 1 

O70A 


-J*. - — 

Pe rcentage of water m f orm t >f fi < > ■ en icfrfi a !'■- 
Percentage of fresh water 


Domestic & irrigation um of water 

Industrial use ot water 

Percentage of earth as 


1 "Total area of world under euliiv ajjgn _ 

1 Fulfillment of our mer^y requimnenufrgm m- :■ • 

T^mp^r atureo?^^ ; ' ' ' 

ocea n m irop.calu:^ . 

Age of mo dern man — — . — - 

rnirmn-neeme nt of humaii_ ciilmr£ 

Population of Pakist an in 1947 - 

T^^fozone byerjwnj^^ii — 



S(H>0 \ L'UI S iltjO 
■ ■' ■ mill mil 

I S(.) 1,00 milium 
2 % 

10-50 kilometers 
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f 


4, 


6, 


7. 


(b) Tmesis 
\d) \ and 


W hich one is a non- renew able resource , 

Wud life 
; Neural gas 

Process lh Jt supplies food to lining things 
called 

.a Food cycle 
,c Dead-live cycle 
Balance in the nutrient cycle can be upset w hen 

_ Too much food is consumed 

: •' Not enough food is produced 

c i Decaved nutrients arc not relumed to the ground 
- 

• o i Ml of these 

In air nitrogen is 


through decaying and decomposition is 


(b) Nutrient cycle 
(d) None of these 


*o, 


8 . 


9, 


10. 


11 . 


12 . 


13. 


i a \ 5 ’a 
(c I 79% 


(b) 20% 

(d) 30% 


In air % of oxygen and carbon dioxide is 


(b) 70-90% 
(d) 30-50% 


i a.i Oxygen 20%, CO, 0.03% 

(c) Oxygen 30%. CO: 0.05% 

Water constitutes -% of body weight? 

(a) 25-30% 

(c) 10-30% 

Which statement is true? 

fa) 20% of total water is in the form of frozen ice caps 

(b) 80% is in oceans 

(c) 1% as fresh water lakes, streams and rivers 

(d) 10% is in canals 

Total area of the world under cultivation is 


(b) Oxygen 50%, CO, 50% 
(d) Oxygen 25%, CO, 0.02% 


(a) 5% 

fc) 21% 

Wild life refers to 

(a) All plants of the world 
(c) Non domesticated animals 
Endangered species are 
(a) Dangerous for the life of humans 
fc) Already extinct 


(b) 1 1 % 

(d) 31% 

(b) All non cultivated plants 
(d) Both b and c 

(b) Reduced in number 
(d) All of these 


% of our energy requirements are met from fossil fuels 

(b) 55 


(a) 50 
(c) 90 

Which sequence is correct? 

(a) Dead plants^ lignite -^peat-^coal 
(c) Dead plants -> coal ^lignitC“> ash 
Hydroelectricity is generated by using 
(a) Potential energy 
(c) Kinetic energy 


(d) 95 

(b) Deadplants->peat^!ignitc->coal 
(d) Dead anima]s-»peat->ligitite->coal 

of falling water. 


(b) Gravitational energy 
(d) All of these 






17 


18 , 


(b) Movements of Urge animals in 
(d) High winds 

(bj High pressure to low pressure 
(d) Low pressure to low pressure 

(b) Energy obtained fron-j burning natural fue.i 
(d) Energy- 1 obtained from blow :ng no. - 


Man & His Environment 


Chapter 27 

Driving forev for all I lie cycles in ecosystem is 
(a) Water fb) Soil 

(c) Sun fdj Air 

15. Tides arc caused tiy 

(a) (i invitation a I pull of sun 
(c) Uneven water body floor 

16, Wind Mows from area of 
(a) Low pressure to high pressure 
(c) Moderate pressure to high pressure 
Geothermal energy is 
(a) Energy obtained from nuclear fuel 
(c) Heat energy trapped underground 

Hot substance is escaped from inside the earth in the form of 

(a) Volcanoes (b) Hot spring s 

(e) Geysers W) AH of these 

19, In oceans of tropical regions 

(a) Temperature of surface water is 40° C and 1 0°C at depth 

(b) Temp of surface water is 25°C and 5 n C at depth 
(e) Surface water 50°C and depth 20°C 
(d) Surface water 1Q°C and depth 1 5°C 

20 Study of human population and things that affect them is 
(a) Ecology (b) Demography 

(c) Demology ( d ) Environment study 

21. In 1947 population of Pakistan was 

(a) 32.5 million (b) 35.5 million 

(c) 40.5 million (d) 45.5 million 

22. Rate of population growth in 1980s was 

(a) 10% ( b ) l% 

(c) 2% W) 15% , r . „ , 

23 Replantation of plants in the areas where they were present earlier is called 

(a) Deforestation 0>) Aforestation 

(c) Forestation ( d ) Reforestation 

24 Establishment of new forests where no forests existed previously is called 

’ fa) Reforestation 0») Forestation 

(c) Neoforestation ( d ) Attestation 

25. Which is environmental buffer? 

(a) Mountains W Inserts 

('c’l Forests Oceans 

2fi About half of the rain which falls in tropical forests conies from 

(Tffigh winds g) Cold snrronnjng, 

(c) Transpiration of plants ( d ) ^ U1 rounding seas 

27. Biodiversity is 

(a) Total number of species in a community 

(b) Total number of species in an ecosystem 

(c) Total number of genus in an ecosystem 

(d) None of these 

28. Which statement is not true about ozone. ^ 

{a) Bluish 


(d)O; 
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Chapter 27 


Man & His Environment 


i b) smoke 

Ul) ^ .11 bon dioxide 


30. 


(Ml J'.lMv'h 

id) Both j and b 


31 . 


32 . 


33 . 


34 


35 . 


36. 


37. 


38. 


39 . 


40 . 


41 . 


42 . 


43 . 



0/ rw depletion N cominimh caused In 

(a) CFCs 

4 c) nitrogen gas>e> 

Diseases caused by l \ r;n^ in humans 
. i i Skin cancers 
i c i Night blindness 
\\ htch ^ common!} causes green house e fleet? 

{a} Hsdroiccn sulphide (b> i arbon dioxide 

i.e l Nitrogen gas id) t arbou monox tdt 

Causes of green house effect are 

(a i Over urbanization tbM V forestall on 

ici Industrial* zahoci l d 1 All of these 

vun rasv are reradiated from the earth’s surface in the tnrin ot 

(a) Long wave radiations (hi Short wave radiations 

(c) Radio waves (d) Medium waves 

Incomplete burning of carbon ci impounds cause release of 
(a) Carbon dioxide iMt arbon monoxitic 

f c ' Oxides of nitrogen ( d ) t K s 

Acid rain is caused b\ 

(a) Sulphur dioxide (b) Oxides of nitrogen 

(c ) Both a and b (d) None of these 

Algal bloom is also called as 

(a) Deforestation (b) Eutrophication 

(c) Neotrophi canon fti) Lichen 

The chemical wastes from industry is called 
(a) Industrial litter (b) Industrial trash 

{c } Industrial effluents (d) Industrial detlluents 

Pesticides and fertilizers are also called 
(a) Pest ochemi cals 
(c) Killing chemicals 

\V hich are more susceptible to attacks of pests? 

(a) Multiculturcs (b) Monocultures 

(c) Dicultures (d) Polycultures 

W hich disease does not match its etiology? 
r aj Kwashiorkor is a nutritional deficiency 
fbj Alzheimer is a mental illness 
(c) Cretinism ts due to hormonal imbalance 
fdj Cholera is physical disorder 
Detergents usually release 

(a) Carbonates (b) Sulphates 

(c) Phosphates (d) Nitrates 

Diphtheria is 

(a) Genetic disease (b) Pathogenic disease 

(c) Metabolic disease (d) Nutritional disease 

Which one of the following is not nutritional disease? 

(a} Scurvy (b) Anemia 

(c) Goiter (d) Diabetes 


( b) Indusirochcrmeals 
(d) Agrochemicals 
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SCIENTISTS 


YEAR 


SCIENTIST 


lovs Brad ton! 


Alois Al.iicuuiT 


iS59 Darwin 


[achievement, 


Mcrl m ni ,m i nj. Mom u\ ( 1 1 ! 
Alzlirlmt 1 Mi j m > 
l Irliuilini in! ii r . 1 1 1 id 1 ■ 1 


iVJO V. ^ vtvwn, 1 V L ^ 1 

lj 

Dciliiitioi 1 ol lea 1 id rig 
ImLciU leas mmj 

1 1 T 

— 1 

4»” 

a-—** 

O 

& 

n 

\lVtOY 

Conditioned reflex type ( 

i — r 

ji 

rhamdike . 
3. F. Skinner 

Conditioned reflex type h 

1 1 

Kohler 

Insight learning in chimpanzee — 

1 1954 1 

H* Huxley & A.F. 
Hindev 

Sliding filament model of muscle < ontracuon 

1920 I Gamer & Allard 

Effect of photoperiodism 

1934 Thiniann & skoog 

Effect of auxins on apical dominance 

i 1B92 1 Hans Dietrisch 

Mechanism of development in sc; 1 ; rch 


Spemann 

Mechanism of development in salammy ■ 

zygote. 

l 1924 

1 Spemapan & Halide 
Mangold 

Embryonic induction in salamander = . 1 • 


| Hae miner ling 

Role of nucleus in development; ol 
Acetabularia 

1900 

Karl Correns 

• Central role of chromosome in hereciib. 
» Rediscovery of Mendelian work 

* Incomplete dominance in 4 O'clock 

1902 

Walter Sutton 

Formulated chromosomal theorv qJ 
inheritance 

1910 

Thomas Hunt 
Morgan 

• Discovery of sex chromosome 

• Sex linkage in Drosophila 

• Confirmation of chromosomal l hr on o) 

inheritance 


Frederick Griffith 

First evidence of DNA as hereditv materi < 

1944 

Oswald Avery, Colin 
Madeod & Maclyn 
McCarty 

* DNA as transforming principle 

• Experimental proof about DMA as 1 1 n 1 
material 

1952 

Alfred Hershey & 
Martha Chase 

Conclusive evidence about DNA as ben . 
material by using radioactive isnioi u • 

J869 

Friedrich Miescher 

Discovery of DNA 

1920 

P.A. Levene 

Basic structure of DNA 



Erwin Chargaff 

Ratio between nitrogenous hnscs hi D y \ 

1 QKO 

Rosalind Franklin & 
Maurice Wilkins 

X-ray diffraction model of DNA 
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SCIENTIFIC NAMES 


SCIENTIFIC NAMES 


COMMON 


SCIENTIFIC NAME 


I Fruttfly 1 

Drosophila Ffl' sfi 'i 

1 Corn 

7a'(1 maijs 


1 Onion 

Allium cepa . — - 

j AmaHas 

Cassia fruula .... - - 


1 Man 

Homo sapiens 

Potato 

Solan urn txibemsuj ] i _ — J 

1 Brinial/ Egg plant 

Solanum mdniujf’fia_ 

, „ — . -•= r ■ ■' 1 1 — 

I Tomato 

Li/copersirum esculeuiu ni _ 

Brown surgeon fish 

AoamJitmis nigrajusais _ 

Giant amoeba 

PelonUfxa pal us iris 

Tvnical amoeba 

Amoeba proteus _ _ 

Slime mold 

Phiisanmi fxAiieephalurn _ 

Water mold 

Phutophihora infestans 

Ovster mushroom 

PteutotUs ostreatus 

Black bread mold 

Rhizopus 

Wheat smut 

Ustilaqo tritica j 

Pnm smut 

Ustdaqo mijaclis 

Rust fungi 

Puccinia 

I 

i cfrpf’o mold 

Penicillinru 

DluC| riN" __ — — 

R’rriwn mold 

Aspergillus 

UiU *V1 1 — — 

Mn chrnntnS 

Aqancus 


More he / /a esc ute nta 

. Morels 

deaih angel 

Amanita j 

n^ain cap/ — — q- 

lantern 

Qi up haio tits o Jean us 

■ IflPK'U t[L 

Sacch a to myces ce re l 1 i s i t \ t 

ICaO 1 — 

p-.Tiirillium 

Pentciitiurn notatum 

^pink bread mold 

j Neurospom 

Yeast 

Car id tda al b ica r is 


Aspergitiu-s . fun ligatw ■ 

Pink venst 

Rhodotoruln 

Hair CUD Moss t'lant 

Pohj trichum 

Maiden Hair Fern 

Adinnium 

Sago Palm 

Ci/cas 

Pin* 

Ptnus 

Yew 

Taxus 

TTppilock 

1 Picea 

npod^r 

Cedrus 

Pear 

Pyms 

Rose 

Rosa 

1 — — 

AnfllC — - 

Malus 

rvpp 1 - — 

strawberry 

Fragaria 

Potato 

| Solanum tuberosum 
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SCIENTIFIC NAMES 


- 


Tomato 


Rod Prppcr 


E*g Plant (Bnr.j 
Ground Chero 


V?o>n<im5 

t^/co pr 1 i! — 1 - ' ' 

psicum/nttpscpns 

Soiunum niiVUMUi ' >• 


ii; 


Sweat Pea 


Peanut 


Chick Pea 


Shisham 

Alfafa 


Imii 


Kachnar 

Amaltas 


phgjsafte _ 

i/i ihi£ntsch i ofj i ! ’ 

Amchts hypo gm 
dccr arjr yiftim 
Daibg nyta sissoo 

T 0/TtQnndn.s In d icy 
"Baii/u; m i<r : v tJc ’ 


Cassia fistula 


Touch me not 
Wheat 


Mimosa pttfUco 
Trtricii.rn vulaiirt 


Com 
Oa Is 

* m -JT ( 1 1 i 1 1> .fei A J * 

\ Avcna safiJXi 

Rtce 

| Onjza saiirfi 

i Bamboo 

Bambasa 

Sugar cane 

Saccharainofflctnaruin 

" ' ' , m 




LWI BC > L 

Rve 

Sccale cerealc 

»_ — « — ... • — 

Lemon grass 

Ci/m!x>pocfon citrates 

Pearl millets 

Pmnisetum tijphoicimuu 

Sudan grass 

Sorghum uulgup* 

| Bent grass 

Agrastfs 

Grass 

Poa 

Tufted grass 

Festuca ! 

Venous flower basket ] 

Euplectella _______ 

Sea anemone 

Acfintn 

Jelly fish 

Aurcto 

Portuguese man of war 

FhysoUd 

Corals 

Medrepora 

f Tape worm 

Taenia solium 

Liver fluke 

Fasciola heputica 

Blood fluke 

Schistoma 

Planarla 

Dugesia 

Roundworm 

Ascar is lumbricoides 

Pin worm 

Enterohlus oermicularis 

1 Hook worm 

Ancucloma duodenale 

Earthworms 

Uimhricus terrestris, PhreHma 

posthama 

Medicinal leech 

Hirudo medicinalis 

Garden snail 

Helix aspersa 

.Slug 

Umax 

Marine mussel 

MijMius 

Freshwater mussel 

Anodonta 

\itfww fnpstuf 
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Ov 


V- - C 


* 


r 


-U.*r f:v 


TaulTd 


Uza *1 ’> r 

Spiny ant eater 
Dodder 

iurii 


fly Ir-i]/ 

1 Sundew 


SCIENTIFIC NAMES 


f /* /r*Y/ 

// tUtJfi 

> Jl 

■J/N/'fir */# j f i 
/\ff Jfif/j * itjh 1 1 j 

ft ft ft I rtf i 
( i i*a i ji (’if i 

SflttfU tpittjjiifi 

fJif ait if* t fiiir.i Ijinlf/ 
/ Jf * j ' r - 1 lljff 7 t ftfffiti 


Amoeba 
| Cockroa/ h 

Ij'tpp' ^Sj> 

t Cocklebur 
1 Tobacco 
1 Henbane 
1 Prultflr 

f/.lf'i' M !>“■< 

I Cinchona 
I RhCNUN nt 'Mik' 

I m^>k bear 

; / '1 < ;*i 


\ff t/if 7/# i pr ■ </# n 
/V -f ijjfrtH'JffJ 
linmripM/ff ( jf / r if tut i m: t 

\f tuff iff *m 

f 1 li/ r/v^/fif/ir ti ir if t 1 

f ft ^ m*c r/fifiif f - t iff f* i 

f )f f >\t tjihiln tth ’1/ ti mri 1 1 If/ 

/ r r . i m f . - j / / j - 1 

t it u ti* >1 i r r ft thft ■) rr it it / 

\fnt <!< <t muiniUt 
I * Mfff -in if t tin til it it tun 
f , ■// ■. L. 7 k ini* n r 






sample paper 


SAMPLE PAPER BY KIPS 


, , i* . C 



U1 



Unbroken sene*- of 
sequence IS 
(a) Btodlwftity 
(cl Connecting link 
Out ot total organist! 
(a) 53 1% 

(c) 17.6%. 

Control ol organism* 
(a| Blorc mentation* 
(c) Anusepsia 


gamsnv 




BN 


liiiii'trv T i t \c 

l J I Ul It 111 IV 


r ,t 1 1 n 


4 in \ a> n hu j 


(bl I9.tr 
(til 9 4 


ttllK 1 




is by using living organi sm - .p -.*»* 

(Vi) Integrated disease 
4 rtl Biological control 

Branch of biology which deals* with th« ^ 

and chemical proersaea In living o^ganisnis is called 

Li) Molecular biology 


(hi Physiology 


(c) Biochemistry 


Atomic* bk«togv 


(61 



(7) 


ts the potential source ol chemical civ r tor 
(a) CH bond lb) C-O bond 

(c) C-N bond W) PO-C bond 

Percentage ol water in brain cells is 
(a) 20% (b) 65% 

(cl 85% ’ (til 89% 

Breakdown cij large molecules Into small* 




t risuiat 




Is 


181 


( 10 ) 


(a) Hydration (b) Hydrolysis 

(c) Dehydration syndics: (d) Electrolysis 

A ch« d substance that reacts with eu. but trstnsf 

into product and thus blocking active si died 

(a) Substrate (b) Go- factor 

(c) inhibitor - Id) Prcsinotor 

InUike of Liquid material by cell membrane is called 

(a) Endocylosis (b) Exocytosts 

(cl Phagocytosis (d) Plnocytosis- 

Rihosomcs, were discovered by 
(a) Golgi (bi De Duve 

(c) Palade . (d) R Brown i 

is concerned with cell accretions 

tb) Golgi complex 
(d) Cell membrane 


(al Endoplasmic reticulum 
(c) Lysosomes 

Cytoskekinn Involve d m assembly and disassembly of (he sf 

mitosis is of 

Microtubules fb) MicrofUaments* 

(cj Intermediate filaments (d) None of these' 

Reverse tram* rlptase Is present in 

(a) All RNA viruses fb) All DNA viruses 

(c) All retroviruses . (d) Ail viruses 
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SAMPLE PAPER 


(16] 


im 


( 18 ) 






Pox viruses are 

(a) RNA non-envelopcd (b) RN A enveloped 

te) DNA non -enveloped (d) DNA enveloped 

Bacteria which grow either in the presence or absence o) ^ j 
( a) Aerobic bacteria (b) Anaerobic bacteria 

te) Facultative bacteria (d) Microaerophilic 

Destruction of all life forms is called 
Q Sterilization (b) Disinfection 

(c) Antisepsis (d) Preservation 

is used 10 relieve one kind ol headache, nugranu' 

(a) Peneilltn (b) Lo\*atStatin 

(c) Cyclosporine [d) Ergo tin 

The single healthy megaspore retained within the megaspon g 
germinates to form an egg containing female ganicLopm 1 a i*. f. 

(a) Ovule- (bj Seed 

(c) Fruit (d) Embryo sac 

Pollen grains in piitus h fci dispersal through 

(a) Flagella (W Ciiia 

(c) Wings** Id) Feathers 

Double fertilization is iVali.ueol 
(a) Ferns P>) Whisk ferns 

(c) Gymnospenns (d) Ahgfosprrms- 

(211 Alternation of generations is absent in 

(3 ,Hvi(n* (b) Obeli a 

(c) Jelly fish «* (d} ri ’ ysahs ’ 

(22) Enterobius vennlcularis is common 

(a) Flatworm d Tapeworm 

1231 Which class of arthropod;, ar ; everywhere 

(iSS 1 (d) MwlnpocL, 

Amphibians are considered to be evolved lioin 


(19) 


( 20 ) 


(24) 


(25) 


(26) 


(27) 


(28) 


( 29 ) 


(a) Newts 
(c) Dipnoi • 

Red to orange pigments are 
(a) Carotenes . 

(c) Xanthophylls 
NADH is oxidized by 
(a) Coenzyme Q * 

(c) Oxygen 


(Si) Varanopc 
(dl HagQslies 

(b) Carotenoids 
(d) Chlorophyll 

lb) Cytochrome ! , 
(d) Glycolysis 


IniS pH of food vacuole during digestion in am orb > 

(a) 5.3 $) 7.6 

i-.r^rv glands present In front of ear are 
Salivary i (b) Submaxilb ary 

(a) Subhngual^ iar Parotid * 

i?bU?pS ents 316 P revented fTom leaving digestive 


nu t. then l hey 


cause «« 

(a) Hepatitis 

(c) Gall stones *• 


(b) Jaundice 
(d) Blockage 
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SAMPLE PAPER 


(301 


131} 


132} 


(331 


(34) 


(35} 


Ho* mam- s ™ les am presen. m co^roach 

W 5 |d) 40 

Gaseous exchange in birds , 

(a) Alveoli ^ parabronehi 

£' £So» disorder of mspira.on; * 

(a) Cancer (c ji Emphysema 

mw««“ *K£ssi5sr * by 

,aj Hydrogen bonding gj Roo , ^ 

SScSS tonspiratton is __ of >o«d transpiration 

1 5,1 1 9% * 5 '^ / 

laj i aw mi gno/ 0 

(c) 5-7% V ia) JU 0 

cells of phloem are 


solutes 

(a) Parenchyma 
(c) Tracheid 


directly involved in transport of ■ 

(b) Companion cell 
(d) Sieve element 


(36) 


(37) 


(38) 


(39) 


(40) 


( 41 ) 


( 42 ) 


Deoxygenated blood first enters in part in fishes 

'-{dj Sinus venosus " 


(c) Left atrium 

95% of the cytoplasm oi RBCs is 
(a) Hemoglobin* 

(c) Salts 

"lubb" sound is produced due to 
(a) Opening of inlet valve 
(c) Opening of outlet valve 

An antibody is made of 

(a) 1 
(c) 3 


(b) Right atrium 
(d) Conus arteriosus 

(b) Enzymes 
(d) Other proteins 

(b) Closure or inlet valve 
(d) Closure of outlet valve 
polypeptide chains 

is I 

(dj4 


of earth surface is covered with water 

(b) 30% 

(d) 90% 





( 43 ) 


( 44 ) 


( 45 ) 


(a) 10% 

(c) 75%- 

Ozone depletion occurs commonly due to 
(a) Carbon dioxide (b) Chlorofluorocarbons 

(c) UV rays id) Deforestation 

Tire productivity of aquatic ecosystem is basically determined | 

and 

(a) CO a (b) 0 2 

(c) Water (d) Nutrients* 

Ecosystem not found in Pakistan is 

(a) Tropical rain forest* (b) Temperate deciriu< h : 

(c) Grassland (d) Tundra 

Annual rainfall in grassland is about 

(a) More than 2500 mm (b) 750 - 1 500 mm 

© 250-750 mm (d) Less than 250 mm 

Which of the following Is most constant abiotic component ni < 

la) Air (b) Water 

(c) Land (d) Gravity * 


liel 


L L 
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SAMPLE PAPER 


• tM f 1 4 |i l ' i I F 


*\*\ 


i ’ *i 


f r *Ul 


V* 1 1 


r./i 


r- n 


Vrii 


^ k 1 I | | i I f l | t | | 

b 1 M. tub | 
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SAMPLE PAPER 
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( 67 ) 


( 08 ) 


( 69 ) 


^Itowtiti glandular structure which produces piogsest crone is 
9 :j Graffbm V/i r t ar 

ft) d r^acenu 

Yellow cyinpka*nr.> Jr. av/i.ar. £;•« nse 

faj Epukrmi* 'o? Muscle cel’s * 

<d)?totochord 

Kmbryonk Induction Is caused by part develop'. . rote 
(h) l&ndnderm b) Ectodemc 

-xtraembr a - ers 

Purines and pyrfmfctoies are in equal ration in DNA- It ' A 

(a) f* Mleschcr la) Chargaff' 

ir| W; it Ha: y & Chase 

OkazaJd fragments ar* r.‘ ed :■ .i-r ' : 

(a) ITirna*e aerase 

(c) Hellease d) bigase. 

Slckk cell anemia is an example o. 

(a) CTiroroosomal aberrauor. b Insertion .. gene 

(c) Deletion of gene Ed Point mutation 

Which of the following is an a -tosornal disorder 


fb) Klinifelter's syndrome 
; dj Jacob s -:.Ti drome 


fbj Phono" oe 

fdj 


( 70 ) 


(a) Downs syndrome* 
fc) Turner's syndromt- 
Test cross is used to f.nd 
(a) Trait 
(c) Genotype , 

An example of codominance is 

(a) A 1 blood group 
(c) ‘O' blood group 
XO-XX pattern of sex determination is present m 

(a) Grasshopper -> fb) Butterfh 

(c) Drosophila fd) Man 


(b) B' blood group 
(d) AB blood group 
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ANSWER KEY 


PART-11 & SAMPLE PAPER 
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ANSWER KEY 


CHAPTER-21 




' U ;t; £) 

s El 3« n 



CHAPTER-22 




1 A 

11 

c 

21 

D 

31 

B 

B 

12 

D 

22 

B 

r 32 : 

D 

c 

13 

D 

23 

A 

33 1 

B 

D | 

14 

B 


D 

34 1 

B 

B 

15 

C 

25 

B 

35 

c 

c t 

16 

B 

i — H 

26 

D 

36 

c 

ll 




30 




www.topstudyworld.com 























CHAPTER-24 



ANSWER KEY 


CHAPTER-25 


3 



8 


10 


A 

11 

c | 

21 

B | 

31 

C 

12 i 

B 

22 

D 

32 

C 

13 

A 

23 

C 

33 

D 

B 

14 

15 

C 

B | 

24 

25 



c 

16 

C 

26 

c 


D 

17 

B 

27 



D 

18 

B 

28 





30 


CHAPTER-26 


2 


6 


7 

ft 

9 



d’ 

11 

B 

12 

MU 

13 

B 

14 

c 

15 

1 B 

116 1 

1 D 

17 

c 

18 

c 

19 

D 

20 


[ A 

21 

B 

B 

22 

C 

1 B 

23 

C 

B 

24 

O 

C 



A 



C 



D 



D 



B 







www.topstudyworld.com 











CHAPTER-27 
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SAMPLE PAPER BY KIPS 
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LAHORE FA 1 SALABAD GUJRAHWALA MUI v J^ to ® 
SARGGDHA R.Y KHAN D.G KHAN 6AHAWALPU 


ENGLISH 

fcCA't 


ENGLISH 

MCAT 


PHYSICS 


mat HEMATICS 


BIOLOGY 


CHEMISTRY 


CHEMISTRY 


Some Other Titles of KETS 




ENTRY TEST SERIES 


KETS - KIPS Entry Test Series is highly esteemed by students seeking admission to 
rofessional institutions through entry tests. It provides a comprehensive and easy-to-remeber review of each subject 
: _ ne'e volume. Provision of fast revision in the form of tables, flowcharts, key points & varied range of MCQs 

are the hallmarks of KETS. 

■CIS family comprises of review books on essential subjects for various entry & aptitude tests like 

MCAT. ECAT, NTS, FAST, NUST, GIKI, AGA KHAN, LSE, LUMS, PU etc. 
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